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Grade Crossings a Prime Nuisance 
Take 87 Lives in About Ten Weeks’ Time 


Besides being uneconomic from the viewpoint of railroad 
operation, grade crossings have proved themselves 
to be a fearsome danger to all kinds of traffic, par- 
ticularly automobiling. The daily press recounts a 
fatality or more nearly every day, all of which are 
sinfully unnecessary. By delaying traffic the grade 
crossings take something from the pleasure of riding 
in an automobile or carriage, and consequently put a 
damper on realty values in the sections affected. 


the same period there were eighty-seven persons riding in auto- 
mobiles and carriages who were slaughtered by railway trains at 
grade crossings. They were not criminals and presumably, at 
least, did not deserve their fate and yet, nevertheless, they are 
just as dead as the murderers who were hanged or shocked to 
death. 

As a matter of fact, the victims of the grade crossings were 
very largely persons of culture, refinement and wealth, and to a 
notable degree represented the best elements in society. They 
met death in New York, Pennsylvania, New Jersey and a dozen 
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“THE UNDERTAKER,” A CROSSING NEAR SPRINGFIELD UNPROTECTED BY GATES 


legal executions in capital cases in the United States. As 
all the persons killed by the law were previously con- 
victed and presumably deserved their fate, there was only the 
usual amount of criticism for the system of punishment that 
makes legal killings a part of society’s machinery. But during 


Se the middle of last May there have been twenty-two 


other States. The destroyer sprang at them without warning 
and crushed and mangled them without mercy. Too late to be 
of service, the safety devices of the locomotives shrieked their 
futile warnings and the wailing whistles and grinding snarl of the 
brakes proved only to be a horrible death knell for the victims. 

Since May 15 last eighty-séven persons have been sacrificed on 
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A—Upper curve leading to “Yawning Death” 
crossing Thompson avenue, Winfield 
B—The “Silent Tomb” crossing of Thompson 
avenue 


the useless altar of the grade crossing. Some were bankers, 
some lawyers, some business men, some society women, some 
gentle mothers and some innocent children. Death on the grade 
crossing plays no favorites and respects no rules, and instead of 
being useful members of their various communities the victims 
are now reduced to the ultimate clay. 

The grade crossing is an anachronism. It belongs to another 
time. It never was anything but a peril that was countenanced 
in the past so that the progress of swift transit might be fur- 
thered. To-day there is as little excuse for it as there will be 
for cavalry in the next great military campaign. 

Not one word can be said in favor of retaining a single cross- 
ing at grade of any traveled highway in the United States by any 
railroad. Such crossings add to the cost of operating the rail- 
road property. “They make necessary the employment of a host 
of inferior labor on a job that requires supreme judgment, or in 
its absence, cataclysm. 

With no grade crossings, the railroads could make better time 
at less expense and if there had been no grade crossings in the 
United States on May 15 eighty-seven men, women and children 
now resting under the sod would still be living. 

The history of the grade crossing is the history of the railroad 
up to about the beginning of this century. Prior to that time 
there had been many improvements urged and agitated, but little 
of real accomplishment had been done in the line of eliminating 
them except in the centers of densest population. Even at such 
points there were numerous crossings that came to be known as 
death traps, slaughter house curve, the graveyard and by other 


‘sinister names. Public opinion has forted the elimination of 


many of these, but even to-day there are literally hundreds of 
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C—Showing og placing of warning sign at the daily 
“Rat Trap” in Elmhurst 
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D—Something over 350 trains pass this point 


E—The “Rat Trap,” where a backing train might 
cause disaster 


such crossings still in existence in the largest cities, and some of 
the eighty-seven lives that have paid the penalty since May 15 
were lost upon them. 

To the credit of the railroads it may be stated that in the 
big towns, at least, a determined effort has been made to safe- 
guard the lives of citizens. Gates and gatemen have been estab- 
lished and where the crossing is approached by a curve from 
either side, signalmen in a few instances have been provided. 
Warning signals have been installed in many dangerous places 
and signs telling of danger are to be met with frequently. 

All these things have been done and still eighty-seven lives 
have been taken from passengers in automobiles and carriages 
in a little more than ten weeks. 

There are two factors in the present system of “protection” of 
grade crossings. First the mechanical and automatic warnings 
and guards and second the human agencies that work with the 
machines and independent of them. Of the first it may be said 
that they work splendidly as long as nothing is the matter with 
them, but they are subject to accident and frailty and natural 
wear and tear and in addition they sometimes fail to work at 
all without any known cause. 

As far as the flagmen and gatemen are concerned, they are 


only men after all and are neither immortal, infallible or in- 


vulnerable. When a brakeman loses a leg in the line of duty he 
is automatically placed on the eligible list for gateman at a grade 
crossing. When an engineer is crushed out of shape and dis- 
abled he is sometimes made watchman at a crossing. Frequently 
the veterans who have served long and honorably in the operating 
departments of railroads, but who have been so unfortunate as 
to outlive their usefulness in those capacities, are pensioned off by 
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being allowed to guard the lives of men, women and children at 
some dangerous grade crossing. 

Old age is no crime, neither can a man be blamed for accept- 
ing employment after being disabled for his regular work, but 
the question stands out sharply: Why are such men used to 
guard the most precious thing in the world—human life? 

Let us suppose a case something like this: A grade crossing 
of six railroad tracks traversing a main traveled artery of com- 
merce. Suppose that this crossing is approached on a curve that 
prevents drivers of automobiles or carriages from seeing for 
themselves that the way is clear or the contrary. If there is a 
flagman stationed on the curve to warn the gateman of the 
approach of a train, in addition to the other safeguards of an 
automatic nature, the chances are that thousands of signals may 
be given with exactness by one or both of the systems, but 
eventually, a puff of wind will extinguish a lantern, a drop of 
rain or a pellet of hail striking a man in the eye will put him 
out of commission for a moment and if at that instant a train is 
whirling down upon the crossing and if the insulation of the 
safety signal device should happen to be worn, or the wire 
grounded in the wrong loop, or any of a thousand different mis- 
haps should intervene, then death looms large for those using 
the crossing. 

The element of frailty in the personal equation cannot be over- 
looked and just as long as there are grade crossings guarded by 
frail human beings, just so long will there be terrifying slaughter 
resulting from the perversity of human nature. 

There is nothing that seems to be quite so useless as to try 
to improve the protection of grade crossings. Whenever a great 
effort is made to protect a certain crossing, like the one on 



































F—Automobiles and other traffic have to wait on 
passing trains f 
G—One danger is where a slow and a fast train 
travel in the same direction 
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H—“The Hospital,” a grewsomely named cross- 
ing on Eastern Boulevard 
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Thompson avenue at Winfield, it means that the danger of 
slaughter at that particular point is tremendous. There is no 
doubt that it is protected as thoroughly as any in New York City 
and yet it is reasonably called “Yawning Death” and numbers 
its dead by the score and its cripples by the hundreds. 

All present efforts to protect grade crossings are futile and as 
they represent the height of human care and ingenuity, it would 
seem as if nothing further could be done in that line. It would 
appear that any additional effort to perfect the system of pro- 
tecting grade crossings is quite as unreasonable from every 
human aspect as would be the abandonment of existing and 
prospective subways and rapid transit and the extension of the 
present horse-drawn surface cars in New York City. 

The answer to the problem is to eliminate the crossings, root 
and branch. 

Such procedure is expensive in first cost, but on the part of 
the railways it must prove economical. Vastly better time will be 
possible. Vastly less expense will be attached to such operation. 
But even if it should prove to be a dead loss to the railroads, 
it would be far better to have the grades eliminated than that 
the present tremendous death toll should be exacted for even 
one year more. 

The Central Railroad of New Jersey ran down and crushed 
an estimable party the other day and the Pennsylvania chopped 
a big touring car to bits and killed four prominent persons near 
Pittsburg last week, and the daily press recounts a tragedy of the 
grade crossing somewhere nearly every day, sometimes half a 
dozen of them. 

Consequently, the special attention paid to the crossings of the 
Long Island Railroad are not intended as a special criticism of 












































I—With the gates down at the Thompson Ave- 
nue grade crossin 
J—“Gates Ajar,” a tree-lined sole crossing that 
has a secore, 
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that particular railroad company. In fact, they are probably 
well up to the average in the matter of safety. The accompany- 


ing illustrations, photographed recently at several of the Long. 


Island grade crossings, were taken by the staff photographer of 
Tue Avutomosize, mostly from a Velie touring car furnished for 
the occasion by the Garland Automobile Company. 

The main traveled highway leading from the Queensboro 
Bridge to the interior of Long Island is Thompson avenue, It 
is the most convenient route to the north, center and south of 
the island, and at such events as the Vanderbilt Cup race or other 
big national functions staged near Garden City it is thronged 
with thousands on thousands of automobiles. Only a short dis- 
tance out the road crosses the main line of the Long Island rail- 
way and the place is known locally as “Yawning Death.” There 
are four tracks, two east and two west bound, separated by 
about 20 feet of roadway paved with cobblestones. There are 
gates, gatemen, signal bells, flagmen up the track on each side 
at the curves and yet its death list is appalling. 

Entirely aside from the fact that it is one of the most popular 
haunts of The Reaper, the crossing is an unmitigated nuisance. 
Half the automobile commuters living on Long Island are 
obliged to pass “Yawning Death” at least twice each day and as 
something over 350 trains shoot over this crossing every week- 
day, the delays occasioned by shut gates have proved a deterring 
influence to the general use of the automobile. 

Many a man would own a car and use it in commuting if 
there was no such thing as “Yawning Death” to spoil his temper, 
make him late for dinner or perchance snuff out his life. 

A little further along is another crossing known as the “Silent 
Tomb.” This also has a bloody history, being particularly 
treacherous at night. “Silent Tomb” is protected by gates, but 
west bound trains are concealed from view by the beautiful trees 
that line the avenue and buildings that stand close to the tracks. 

The “Rat Trap” at Elmhurst is another magnificent example 
of the grade crossing. Approaching from the west, all east 
bound trains are hidden by the station house, while the auto- 
mobilist who comes to the crossing from the other side is cut 
off from view by trees and houses. The chief danger at this 
crossing ‘in daytime would develop if from some untoward cir- 
cumstance the gates should not be lowered when the train hap- 
pened to be backing across the street. At the time the repre- 
sentatives of THe AuTOMOBILE visited the “Rat Trap” a train did 
back down across the street, but the gateman lowered the barrier 
in plenty of time. 

The “Hospital,” as the crossing on Eastern Boulevard is called 
locally, is as dangerous a grade crossing as there is in New 
York. The tracks shoot out from behind the buildings and, ac- 
cording to the posted warning, gates are not in commission from 
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7 o'clock in the morning until 7 o’clock at night. Mothers in the 
vicinity are accustomed to warn their children in starting out to 
school: “Now be careful or ‘The Hospital’ will get you.” The 
record of “The Hospital” is not bloodless. 

“Gates Ajar” is the name of another crossing near Elmhurst. 
The name probably does not refer to the fact that the protective 
gates are raised when no trains are in sight. The residents of 
the vicinity in all likelihood imposed the name from some 
similarity they found between the crossing and the well-known 
and appropriate funeral floral piece. 

But the most dangerous of the lot is the crossing of Palmer 
avenue, near Springfield, by the beach branch of the railroad. 
This road is now the most heavily traveled by commuters and 
tourists, owing to the fact that the regular route over the Mer- 
rick road is undergoing radical repairs. 

At the point shown in the accompanying photogaph and which 
is called “The Undertaker,” there are no gates, or at least there 
were none the day the inspection was made. “The Undertaker” . 
enjoys a few advantages, despite the danger that resides in lack 
of gate protection. The tracks are visible for quite a distance 
to the north and are only concealed from view to the automo- 
bilists approaching from the east. The motive power used on 
this branch is mostly electricity and the silent trains give ab- 
solutely no warning. 

The six crossings, “Yawning Death,” the “Silent Tomb,” the 
“Rat Trap,” the “Hospital,” “Gates Ajar’ and “The Under- 
taker,” all have known records. In fact, the residents of the 
district presided over by “Yawning Death” state with all sorts 
of emphasis that the slaughter officially charged against that: 
crossing is only a small part of the actual total casualties. But 
when all has been said, these crossings are only typical of grade 
crossings everywhere. The railroad would be very glad to lose the 
whole six overnight and the public would be equally relieved. 
The same may be said for every grade crossing in the land. 

The fact that the crossings do exist has held back realty 
values in Queensboro; has discouraged settlement of many of 
the open places and consequently has added to the congestion of 
Manhattan Island. Numerous killings have resulted; more 
numerous injurings and destruction of property and under this 
head must be reckoned the loss of revenue to the railroad com- 
pany by reason of slow operation as well as the actual loss 
represented by additional operating expenses. But besides all 
these things, anything that tends to make the use of the automo- 
bile perilous or that which detracts from the pleasure and bene- 
fit of automobile operation, reacts as a deterrent influence upon 
the automobile business. 

In this way the makers of automobiles are interested in the 
grade crossing problem, quite aside from their natural human 
instincts of horror at the slaughter and 











maiming of their fellow citizens. 

When the tracks are raised, and it 
has been announced that provision has 
been made to eliminate “Yawning 
Death,” “Silent Tomb” and one or two 
others, the greatest obstacle to the wel- 
fare of Long Island will be removed. 
It is said that it will cost $2,500,000 to 
do this work and that the city will pay 
$600,000 as its part. 

The legal price of a human life used 
to be $5,000, but it has been raised some- 
what lately. Supposing that only ten 
lives a year, appraised at $10,000 each, 
are saved by this expenditure, the 
amount of saving would be $100,000 or 
4 per cent. upon the investment. This 
is at least savings’ bank interest on the 
bonds that would be issued and in addi- 
tion to that rather comfortable sum the 








Looking west from Winfield crossing 


railroad would be adding materially to 
its gross earnings from operation and 
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decreasing its operative costs by reason 
of the better condition of its right-of- 
way. Neither of these items takes into 
consideration the saving to individuals 
in property, atitomobiles, carriages, baby- 
buggies, etc., that will not be destroyed 
on the grade crossings. 

Thus, besides being dangerous, the 
grade crossings are uneconomic and 
their purpose would be better served by 
elevating the traffic of the railroads and 
depressing the surface of the streets, or 
the contrary as the circumstances of the 
particular case may warrant. 

President Peters of the Long Island 
Railroad was quoted as saying immed- 
jately after a recent multiple killing at 
Winfield that the railroad could do 
nothing more and that the only solu- 
tion of the problem was to eliminate the 
grade crossings. 

He knows as well as any railroad 
man that the limit of human effort has - 
been made to protect life at this crossing, and when he says that 
nothing further can be done it simply means that the crossings 
must be eliminated as quickly as possible. 

Carelessness might account for a few of these accidents, reck- 
lessness on the part of drivers has been blamed for some, but 
deep down and beyond there is the crossing itself—sufficient unto 
itself to account for the bulk of the slaughter. 





Items from Foreign Lands 


What the English are doing in the matters of the testing of road 
materials, Sunday opening of automobile supply stations, 
keeping learners off the busier roads, etc.—Statistics show 
a decrease of horses in the French capital. 


MPORTANT tests of twenty-three different kinds of road 

materials are being carried out jointly by Kent County Coun- 

cil and. the Road Board on the main London and Maidstone road, 

between New Eltham and Sidcup. Trial lengths are being laid 

with various materials, the work is conducted under the super- 

vision of the Advisory Engineering Commission of the Road 
Board. 
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Scene of recent fatal accident 


English automobilists are making strenuous efforts to in- 
fluence the Government to insert a clause in the proposed Shops 
Bill (the Parliamentary Act to regulate Sunday openings) which 
will permit dealers in automobiles and motorcycle accessories to 
sell parts, gasoline, lubricants and so forth to motorists who 
travel on Sunday. 

The secretary of the North-Eastern Automobile Association 
(England) has addressed a letter to the press with regard to 
learners of motor car driving on the public highways. The as- 
sociation also extended copies of the letter to garage proprietors 
and motor-car agents in the North of England, requesting them 
to discountenance as far as possible the giving of lessons to 
learners on busy roads. It points out that danger can practically 
be eliminated if care is exercised in the selection of straight 
and little-used roads for the purpose of giving lessons. 

Statistics which have just been published in Paris, France, 
show that there has been a decrease of 24,210 horses there within 
the last ten years. In 1901 there were 96,698 horses in the city, 
as compared with 72,488 at the beginning of July, 1911. One 
omnibus company has 6,500 horses less than it possessed in 
1901, while in some of the city wards there has been a falling 
off in number of horses to fully 50 per cent. 





“On to Richmond” by Automobile 


Description of Best Routes to Virginia’s Capital 


Next November there will be held in Richmond, Va., the 
most important Good Roads Congress of the year. 
This gathering will doubtless attract many automo- 
bilists from the Northern cities. The following de- 
scription (reinforced by photographs and an accu- 
rate map), which was prepared from the records of 
the pathfinders of the Touring Club of America, who 
explored the section in the search for the most feasi- 
ble routes to the famous capital of the Confederacy, 
will therefore be most timely. 


OURISTS who contemplate making the run to Richmond 

Es in November on the occasion of the Good Roads Conven- 

tion in that city, will find that there are two distinct 

routes to that historic city, both of which are replete with 
scenic and historic interest. 

Naturally the first itinerary that suggests itself is via Phila- 


delphia, Baltimore and Washington. This, of course, is the 
shorter and is the route followed by the pathfinder cars of the 
Touring Club of America on their recent journey southward. 
The roads across Virginia on this trip, however, are so bad that 
doubtless the weary tourist will be glad of any other option on 
the return trip. 

While 87 miles. farther, the return trip via Staunton, Hagers- 
town, Harrisburg and Easton may be made in less time because 
no large cities are passed through and the roads on the average 
are much superior. 

From New York City several distinctly good macadam routes 
lead to New Brunswick, N. J. The most direct route, however, 
is that via Newark and Elizabeth, a distance of 25.3 miles. Eliza- 
beth is a residential and manufacturing city. So is New Bruns- 
wick, being largely interested in rubber and harness. It holds also 
one of the termini of the Delaware and Raritan Canal, which 
runs to Bordentown, on the Delaware, and originally cost $4,- 
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500,000. On the banks of the Raritan, New Brunswick is perhaps 
best known as the seat of Rutgers College. Like much of the 
neighboring territory, the buildings of the college were burnt by 
the British during the Revolution, but during the present century 
it has advanced considerably, adding a model farm of 100 acres 
and the State College for the Promotion of Agriculture and the 
Mechanic Arts. 

Leaving New Brunswick on fine State roads, the motorist 
passes through Monmouth Junction and Kingston into Princeton, 
the home of Princeton University and one of the chief historic 
towns of the country. Its name dates from 1724, although the 
vicinity was settled fifteen years before the end of the seven- 
teenth century. It was then Prince’s Town, and is still according 
to enthusiastic inmates of the university. William Penn is re- 
sponsible for giving impetus to the settlement there by intro- 
ducing a number of Quaker families, whose little stone meeting 
house with its graveyard near at hand may still be seen. But 
for real genuine luster one seeks out the university. Its Nassau 
Hall was used as barracks by British soldiers, then as a stable 
and again as their fortress. Twice the Legislature of the State 
held its sessions in Nassau, and the Continental Congress fled 








a 


no 0s bs Eee FT 





A--Bridge over Bull Run, near the 
famous battlefield (See route varia- 
tion on the map) 


B—Orange Court House, showing 
one of the soldiers’ monuments for 
which this section is famous 


C—Monument Avenue, Richmond, 
with the equestrian statue of General 
Robert Ey Lee 


D—Fairfax Court House—George 
Washington’s will is recorded in the 
office of the County Clerk 


there to escape the attack of 
mutinous soldiers in the City of 
Brotherly Love. The battlefield 
of Princeton is about a mile and 
a quarter from the village 
proper, on the old road to Tren- 
ton, known as Mercer street. 
Here the patriot army met and 
defeated the British regular 
troops. 

Trenton has many historic 
points of interest, besides a 
leadership in the manufacture of 
pottery and fire clay and the 
command of the market garden- 
ing which supplies New York 
and Philadelphia. The Quaker 
City, 35 miles beyond on the 
best route via Langhorne and 
Bustleton, is noted for its luke- 
warm hotel interest in touring 
motorists and for its Independ- 
ence Hall, also its City Hall, the 
largest building in the world, covering 41-2 acres, exclusive of 
the court and costing upward of twenty millions of dollars. 

From City Hall the route to Baltimore and Washington lies 
west on Market street over the Schuykill and out to Darby over 
some neglected streets. When the smooth road is reached finally, 
there is that disagreeable experience of the mile-apart toll-gates 
reaching to Wilmington, where the traveler crosses the historic 
Brandywine, near whieh was established, at the old Swedes’ 
Church, the first Swedish colony in America. From Wilmington, 
magnificent macadam stretches to Newark, where Delaware, more 
progressive than Pennsylvania or Maryland, permits the traveler 
to enter untaxed. On account of the poor condition of the direct 
road from Newark to Perryville, the following detour (taken 
from the Automobile Blue-Book) is recommended: From three- 
corners at railroad station, Newark, run straight ahead across 
tracks on direct road through Appleton, Fair Hill, Blue Ball into 
Calvert. Bear slightly right at five corners and take left fork 
into Rising Sun. Thence via Battle Swamp into Perryville. 

The inevitable toll road leads into Baltimore, the metropolis 
of Maryland, stretching along the pleasant hills which border a 
deep estuary of the Patapsco. River, 14 miles from Chesapeake 
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E—Libby Hill Park, one of Rich- 
mond’s breathing spots, with Sol- 
diers’ and Sailors’ Monument 


F—A glimpse of Bull Run—the 
fighting raged furiously back and forth 
across the shallow stream 


G—Convicts working on the roads 
just outside of Gordonsville, Va. 


H—Monument at Louisa Court 
House commemorating the deeds of 
the Confederate soldiers in the late 
war 


Bay. A stream called Jones 
Falls divides the city into two 
parts. Fires more than wars 
have been the cause of Balti- 
more’s disasters, particularly the 
great fire of 1904, devastating 
an area of business property 
amounting to 150 acres. Johns 
Hopkins University, renowned 
for its high standards in medical 
training, lies along West Mon- 
ument street. Baltimore is often 
called the “Monument City,” be- 
cause of numerous testimonials 
to great men or great deeds of 
the past, and it has numerous 
public pleasure grounds, the 
finest of which is the 7o00-acre 
tract called Druid Hill Park. 

North on Charles street from 
Washington Monument in Balti- 
more one takes the best avail- 
able trunk route to Washington, 
D. C., 44 miles away, by striking Edmondson avenue and follow- 
ing the picturesque “Rolling Road” into Relay. So odd a name 
is due to this place having been the station where changes of 
horses were made on the first railroad built in this country. At 
Bladensburg is an old tavern, reached after five miles of jouncy 
road at Beltsville. Thence the route turns right into Maryland 
avenue, passing through the beautiful Capitol grounds into 
Washington. 

The pathfinders of the Touring Club of America, by careful 
study and covering two of the routes between Washington and 
Richmond, have laid out the following trip, which is entirely 
practicable although having some very rough stretches. This trip 
follows a very direct route to Fairfax Court House, which is of 
peculiar historical interest on account of its having been the place 
where Washington’s will was probated in the year 1800, in which 
year the present court house was built. The original will is 
preserved in the Hall of Records in a glass case. There also 
one may see an original letter from Henry Clay and another 
from Patrick Henry. The old records date from 1742, but the 
marriage and birth records were destroyed by the Union soldiers. 
In front of the Court House is a monument commemorating the 
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killing of the first soldier in the Civil War June 1, 1861. 

The route now follows the old Middleburg Turnpike, travel 
over which is, to say the least, an uncomfortable experience. 
The pike is composed of crushed field stones whose sharp angles 
remain unsoftened under the hand of time. On the hills vehicles 
have turned off the pike and their tracks have cut into the road 
so that now these side roads will permit the passage of only 
one vehicle and they must be entered with caution. At that they 
are preferable to the bumpy surface of the -!d pike. At Aldie, 
39 miles out, a better road is reached which leads through Middle- 
burg, a pleasant little village with tree-lined streets whose over- 
hanging boughs brush the sides of the car. At 45 miles a stretch 
of winding macadam is encountered, which leads through plains 
where is located the Orange County Hunt Club. Beyond this is 
clay road with frequent culverts and stony spots. A four-mile 
stretch of macadam is again encountered at Bethel which lasts all 
the way to Warrenton, where there is a nice little hotel and 
new garage. For the ordinary tourist, getting a late start out of 
Washington, it is recommended to make a night stop at Warren- 
ton. By rising early the next morning the trip can be easily made 
into Richmond. 
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Map showing the best routes between Washington and Richmond, with 
connection for the South and Southwest (Courtesy of Blue Book) 


From Warrenton the direct road to Culpeper is the worst of 
the trip. The route across to Remington is therefore recom- 
mended. Beyond Elkwood a stretch of macadam is encountered 
which runs with one stretch of clay across to Waverly. The 
only bad part between Warrenton and Culpeper is the ford across 
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Jonah Run. This should be crossed with care after rains. The 
T. C. A. pathfinders have some moist recollections of its pas- 
sage. Culpeper is interesting historically, as several battles 
occurred in the vicinity and monuments commemorating these 
may be seen from the road, which now cuts through an old re- 
doubt. Culpeper harbors some very vindictive automobile ha- 
ters; and on one occasion a fine of $500 and thirty days in jail 
was imposed on an automobilist for frightening a horse. On the 
recent good roads tour a fine of $25 was imposed on the driver 
of one of the cars for “speeding’—and that on a road which 
is one of the worst in all Virginia! 

After leaving Culpeper a welcome stretch of macadam is 
arrived at near Orange. It is only a short distance thence to 
Gordonsville, where much work is being done on the road by 
convict labor. The barracks of the convicts are to be discovered 
in the vicinity by the curious visitor. Beyond Gordonsville the 
road follows the line of the Chesapeake & Ohio Railroad with 
numerous crossings which are all more or less dangerous. Louisa 
County is one of the oldest in the State, having been cut off from 
Hanover in 1742. A warm welcome awaits the tourist at Louisa 
Court House, which holds the record for never having arrested 
an automobilist; while the good old Virginia fried chicken may 
be indulged in to the heart’s content. The inner man replenished, 
one may proceed leisurely, for the roads improve as the city is 
neared. 

This part of the country is full of Civil War memories. 
About six miles beyond the Chickahominy River is the site of 
the old Yellow Tavern, where J. E. B. Stuart fell. A monument 
commemorates this. Entering Richmond by the official route the 
traveler passes Washington’s monument and later those of Jef- 
ferson Davis, Robert E. Lee and J. E. B. Stuart, the route ter- 
minating. at the Jefferson Hotel, which contains a marble statue 
of Thomas Jefferson in the rotunda. 

The return trip from Richmond is, as previously suggested, 
preferably made via Staunton and the Valley Pike. It passes 
through Winchester to Hagerstown. From Hagerstown a good 
road is followed to Harrisburg, a fine pike to Reading and ex- 
cellent macadam the remainder of the way through Easton and 
Morristown, with a choice of several routes from the last-named 
place to New York City. 





Some Recent Electric Products 


Leading Concerns Make Improvements in New Models 


The popularity enjoyed by electric vehicles in their own 
particular field continues to grow apace with that of 
the other motor-driven vehicles, and the enthusiasm 
of their makers seems to be highly justified when 
the ever-increasing use of electrics is taken into con- 
sideration. Products of the Louisville Electric Vehi- 
cle and Broc companies are particularized. 
























































Illustrating the chain drive on the product of the Electric Vehicle Co. 


cently brought out two models of light electric delivery 

cars which represent an effort on the part of the designers. 
to produce a car which will have a long life, low cost of upkeep, 
high mileage capacity, accessibility and convenience of manipula- 
tion for the operator. 

The motor, which is manufactured by the General Electric 
Company, is supported by the car frame just forward of the rear 
axle. The power is transmitted from the motor to the counter- 
shaft by means of a silent chain encased in a dust-proof hous- 
ing of sheet steel. From the outer shaft to the rear wheels the 
power is transmitted by means of roller chains. The motor 
shaft is supported by Hess-Bright annular ball bearings, while 
the rear wheels are equipped with Bowers roller bearings. 

The battery is mounted on a subframe carried just forward of 
the countershaft. In connection with the 600-pound car the 
battery used consists of a thirty-cell, eleven-plate lead outfit, 
while the 1,000-pound wagon carries a battery of fifty A-4 Edison. 
cells. The battery equipment, under normal conditions, will give 
the car a mileage of from 40 to 55, but if required a heavier 
battery equipment will be supplied. 


T's Electric Vehicle Company, of Louisville, Ky., has re- 
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The controller is of the continuous torque type, giving four 
speeds ahead and two reverse. It is located in a rather unique 
position, being bolted to the dash and covered by a short hood. 
The wiring of the controller is rendered accessible by removing 
the dash panel which is held in place by four thumb nuts. The 
hood besides protecting the controller also serves to protect the 
headlamps, meter and switches, leaving the body free from the 
wiring so that it may be removed from the car frame by remov- 
ing the six bolts which hold it in place. 

The frame is built up of channel-section, pressed-steel side 
members with three gusseted transverse members which are of 
the same section as the side members. The forward and rear 
transverse members are connected by truss rods which insure the 
frame against sagging and give a very light construction. The 
axles are of I-beam section, being seamless forgings, while the 
steering knuckles are of reversed Elliott type. All the wheel 
bearings are of the Bowers type. The springs are semi-elliptics, 
both front and rear, made of crucible stock. 

There are two sets of brakes. The service brakes are contract- 
ing bands acting on drums riveted to the countershaft sprockets 
and applied by a pedal through an equalizer. The brake bands 
are 8 inches in diameter and have a 2-inch face. The emergency 
brakes are of the expanding type operating in drums attached to 
the rear wheels. The brakes are applied by a hand lever and are 
also equipped with an equalizer. The steering apparatus con- 
sists of a semi-reversible worm and gear mechanism working on 
ball-bearings. The steering column is sloped at an angle of 25 
degrees from the vertical. 

The car has left-hand control. The control outfit consists of 
a controller lever and emergency brake levers and is placed on 
the right-hand side of the driver in the center of the car, the 
driver being seated on the left-hand side of the car. The service 
brake pedal is operated by the driver’s right foot. The control 
lever is moved forward for the four forward speeds, and back- 
ward for the two reverse speeds. Before passing from the for- 
ward to the reverse speeds a latch must be removed, thus provid- 
ing a safeguard against accidental reverse. The emergency brake 
is applied by pulling the lever to the rear. An emergency lock 
switch is provided which opens the circuit when a plunger is 
pulled out. The plunger locks in open position and may only be 
returned by use of a Yale key providing against unauthorized 
use of the car. Lubrication is carried out throughout the car by 
means of grease cups which are all carefully protected. 


The Shaft-Driven Broc 


The Broc Electric Vehicle Company makes six models of elec- 
tric pleasure vehicles with the shaft drive, the main difference in 
the models being in the body while the mechanical features are 
about the same in all the models. The controller is of the con- 
tinuous torque drum type with five forward and five reverse 
speeds on the same lever, giving a smooth acceleration of speed 
without jerking the car or wasting current. A pedal prevents 
accidental reverse. The controller is equipped with a cylinder 
lock so that the car can only be started with the owner’s key. 
To prevent the car being accidentally started when the key is in- 
serted, the lock is arranged so that the key can only be admitted 
when the controller is at the standstill position. The same key 
fits the doors of the coupé. 

The braking system is double, permitting of gradual or quick 
stopping and assuring safety on steep grades. It consists of a 
pedal system of expanding Thermoid-lined brakes operating on 
both rear wheels and a brake operated by the controller lever 
without using current. When the operator desires to stop he 
shuts off power, a continuation of this motion applies the brake. 

The springs are seven-leaf, semi-elliptic front and three-quar- 
ter-elliptic rear, made of special high-grade spring steel, oil 
tempered and hand fitted, fastened by oil groove bolts provided 
with grease cups. The rear springs are attached to the frame 
at two points dividing the weight and lessening the strain on 
the frame. 

The power is transmitted from the motor to the countershaft 
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Chassis of the Broc Electric, showing method of supporting motor 


by a special drive, self-adjusting as to pitch, and enclosed in a 
dust-proof oil-retaining case. Adjustment for length between 
the motor and the countershaft is made by an eccentric, without 
disturbing the case. The transmission is carried from the 
countershaft to a rear axle by a bevel gear shaft. The drive 
shaft is of vanadium steel, and all gears in rear housing are 
made from special steel with planed teeth carefully hardened 
and ground to gauge within limits of 0.00025 of an inch. Free 
movement of the rear springs is permitted by the straight line 
transmission with two universal joints. 

The rear axle is of vanadium steel, semi-floating type with a 
drawn-steel housing. The bearings are of the ball type with a 
positive locking device for adjustment. 

The motor is four-pole series wound designed to stand a heavy 
overload if necessary; it has a wide speed range and is designed 
to cut down the current consumption on hills to a minimum. 
The wiring is direct, without resistance coils for low speeds. It 
is acid- and weather-proof and secured against mechanical strains, 
the wire cable being covered with 30 per cent. rubber. The 
steering gear used on all types of body except the roadster is of 
the folding side-lever type. On the roadster a steering wheel is 
provided. Ball and socket connections between the steering post 
and reach rod take up the vibration when driving over rough 
roads. 

The body equipment on all types of cars is complete and has 
been carefully looked after with the comfort of the owner in 
view. 





Care of Battery Terminals 


The dry batteries used on automobiles have reached a state of 
high perfection, but they have not reached a point where 
they can be neglected and expected to perform their 
work in a satisfactory manner. The trouble is often in care- 
less connections. 


NE of the greatest causes for the necessity of calling for 
O the aid of the friendly horse in the early days of motor- 
ing were the dry batteries employed as the sole means of fur- 
nishing the ignition current. Nowadays nearly every car is 
equipped with a magneto and the dry cells are used merely in 
starting the machine. In this capacity they are satisfactory 
since the work is merely of an intermittent nature. 

A great many motorists have trouble with their dry batteries 
because they do not give them the proper care and attention. In 
order to have a current of sufficient amperage and voltage it is 
necessary to connect several cells in series or multiple. This is 
done by means of short insulated wires which are apt to come 
loose with a very little vibration. If one terminal is partially 
disconnected, the whole battery is practically dead, therefore all 
connections on the primary circuit must be clean and absolutely 
bright. 

Care should be taken to place dry cells in a dry insulated box 
and to arrange them so that the excessive vibration does not 
cause them to chafe. A troublesome short-circuit may often be 
traced to this cause. 
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Fig. 1—Model AA Standard seven-passenger touring car, with four-bow top 


Six-Cylinder Stevens-Duryea 
Mechanical Aspect of the Car 


The latest model of the Stevens-Duryea Company, Chico- HE motor of the Model AA Stevens-Duryea has six cylin- 
pee Falls, Mass., follows along the line of last year's ders, 41-3 bore and 43-4 inch stroke, cast in three, sets 


° . or of two, as can be seen by referring to Fig. 5. The cylin- 
endeavor. An interesting addition on the Model AA Neat mate: ate Sie. $50 oe 
; ; pik : . ders have T-heads with the intake and exhaust valves placed on 
is a permanent air pump for tire inflation. The unit 


. . 5 the left-hand side of the motor. The flywheel is housed in the 
power plant with three-point suspension has been 


le . ; extension casing behind the motor, and the crankshaft, which has 
maintained as heretofore, and with the exception of sour main bearings, being machined and ground to close limits, 


a few refinements the car has remained practically js made from a forging of special crankshaft steel. Two bolts 
unchanged. are used to secure the cap of the big end bearing to the con- 
necting rods, and brass shims introduced 
to facilitate adjustment. White metal is 
used on all big ends of connecting rods 
and main bearings. The crank chamber 
is cast from aluminum, and the cylin- 
ders are bolted to it. 

The six-throw crankshaft is mounted 
on four bearings in the crankcase, with 
two cranks between each pair of bear- 
ings. The boxes at these points are con- 
nected with the lubricator, the lower 
half of the crankcase forming a reser- 
voir for oil escaping from the main 
bearings. The connecting rods dip into 
this, and the piston, connecting rod bear- 
ings and rotating members inside on the 
motor base are supplied with lubricant 
from the ensuing splash. The half-time 
shafts, mounted in the crankcase on 
either side and parallel to the crank- 
shaft, are driven from it by enclosed 
gearing as shov@ in Fig. 9. The main 
gear wheel G1, which is attached to the 
Fig. 2—Model AA Stevens-Duryea seven-passenger Berline crankshaft, drives the half-time gears 
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G2 and G3. The gear G3 operates the 
camshaft and the small pinion G4 serves 
to drive the magneto M, which rests 
upon a ledge cast integral with the base 
chamber and held in position by two 
spring steel bands united by the clasp C. 
The gear G2 operates the centrifugal 
water pump which forces the water from 
the radiator through the pipe Wr in Fig. 
7 around the cylinder walls and valve 
chambers and passing therefrom through 
the pipe W2 back to the cellular radia- 
tor. The radiator R1 is shown in Fig. 6, 
the water leads Wi and W2 are united 
to the pipe leading from the radiator by 
a rubber connection R. 

The method of attaching the intake 
manifold I and the exhaust manifold E 
to the cylinders is shown in Fig. 6. A 
single pipe E with the extensions Fi 
and E2 formed integral therewith are 
held in position by the strap S1 and the 
bolts Fi and F2. The intake manifold I 
is held to the cylinders by the same strap 
SI, a separate nut and bolt, however, being used to permit this 
part of the mechanism being dismantled independently. The 
respective manifolds are surface-ground on the face that con- 
tacts with the-ground surfaces of the cylinder ports. The car- 
bureter C1 is attached to the manifold in the manner shown 
The gasoline is supplied from a tank located under the front 
seats, and the air supply is taken in at the bottom of the car- 
bureter through a small pipe connected with the exhaust mani- 
fold. Additional air is provided by means of an automatic air 
valve. The mixture is controlled by a butterfly type of throttle 
valve operated by a lever above the steering wheel, and also by a 
pedal. The vertical tube above the throttle is water-jacketed to 
assist the vaporization of gasoline at slow speeds and prevent 
condensation in cold weather. Two valves for cutting off the 
gasoline supply are fitted directly below the tank, and are oper- 
ated from outside the chassis frame by two hand levers. A 
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Fig. 3—Three-quarter view of the five-passenger fore-door touring car 


three-gallon auxiliary tank is provided as a stand-by and for 
emergency. A gasoline gauge, the dial of which is placed 
directly beneath the front seats, is an integral part of the tank. 

At the forward end of the camshaft a spur gear is attached 
that drives the tire inflating pump P, the gear G3 being held out 
of mesh with the gear G4 when the pump is not being used. 

The ignition in each cylinder is effected by the Bosch 
double magneto and battery system, with a separate set of 
plugs for each system. The current for one set of plugs is 
generated by means of an independent high-tension magneto 
connected by spur gear with the camshaft; and the other by bat- 
tery and single-induction synchronous coil located on the dash, 
fitted with kick switch, push button and special key lock. The 
timer distributor for the battery system rotates on ball bear- 
ings, is absolutely dust-proof and most accessibly located under 
hood on right side of motor. 





Fig. 4—Three-quarter Stevens-Duryea landaulette fitted to a Model AA chassis 
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Fig. 5—Plan view of the model AA chassis showing the six-cylinder motor and the live rear axle. Fig. 6—Front end of the motor showing tire inflation 
pump. Fig. 7—Right-hand side of motor. showing distributor and coil on the dash 


The magneto driving shaft runs on imported annular ball bear- 
ings, while interposed between the magneto and end of shaft is a 
simple universal coupling with a special coil spring tightening 
device, making it absolutely quiet. An easily movable clip holds 
the magneto to its base, and particular care is taken to rendet 
the terminals and contact breaker accessible. Wiring is led in- 
dividually, allowing the wires to be traced easily. 

Keyed to the forward end of the crankshaft there is a pulley 
driving an aluminum fan by means of a flat belt; the forged 
supporting bracket is attached to the motor base, while the com- 
plementary bracket is self-adjusting by coil spring pressure. The 
fan rotates on ball bearings, while a greaser takes care of the 
lubrication. Another point to be appreciated is the provision 
of a marked flywheel for setting the valves and ignition. 

The standpipes Pr and P2 are situated on the right-hand side 
of the motor and are fitted with hinged covers Br and B2 which 
when lifted allow of oil being poured into the crankcase. Com- 
pression cocks are fitted in the manner shown in C1, C2 and C3 
in the cylinder heads, and it is possible by passing a wire down 
these to ascertain the position of the piston at any point of the 
stroke. The rod B in Fig. 7 is attached at the rear end to the 


dashboard and at the forward end acts as a support for the 
radiator. The motor is suspended by the two arms A and AI 
in Fig. 5, which rest upon the side frames, and as the power 
plant is of the unit form of construction, with the motor, clutch 
and transmission encased in a single rigid member, the rear end 
of the assembly is attached to one of the cross members. This 
method of assembly eliminates the lining up of the various units 
and intermediary universal joints. 

The clutch, which is of the dry-plate, multiple-disc type, has 
nine polished steel discs contacting with eight plates double-faced 
with woven wire and asbestos, having a self-contained thrust. 
The driving member end of the clutch is connected to the exten- 
sion of the shaft by square clamps. A ball-bearing ring releases 
the clutch by means of a forked lever operated by the clutch 
pedal. The gearset housing forms the rear of the unit power 
plant casing and has on its underside two lugs cast integral with 
the aluminum case through which the king bolt of the third 
point of the support passes; these lugs are bronze metal lined 
to take the strain off the casing, which is of aluminum. There 
are three speeds with the ratios of 11.9:1 for low, 6.91:1 for in- 
termediate and 3 1-2:1 for direct drive. The reverse has a ratio 
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i i del AA chassis showing the shafting employed im the drive. ; 
Re. See a Soe ae a agne Fig 10—General view of the front compartment showing the’ dash fittings, pedals and levers 


showing the timing gears and the magneto. 


of 15.35:1. The method of taking the drive from the crank- 
shaft through the clutch is shown in Fig. 8; the main shaft of 
the gearset P is squared to allow the gears to slide. Both prim- 
ary and secondary shafts run on annular ball bearings, the for- 
ward and rear ends of the primary. shaft being squared to 
accommodate the joints Jr and Jz. 

The escape of oil from bearing caps is prevented by the 
threads being made perfectly oiltight, and a series of return oil 
grooves where the shaft extends through. The gears are oper- 
ated by a lever Gr shown in Fig. 10, working in.a quadrant 
which has a series of ledges forming the stops for the respective 
gears. Neutral is between low and intermediate, the rising of 
the latch and forward movement of the lever positively register- 
ing the gears in intermediate or second gear; continuing for- 
ward without touching the latch engages the high speed or 
direct drive. The lower gears are engaged in the same manner, 
only the lever is moved toward the rear of car. As will be seen 
in Fig. 8, the propeller shaft is not encased, and the universal 
joints J2 and J3 are of the self-contained type. The cross con- 
tains a central lubricating compartment, supplying the four 
ground arms through a hole drilled centrally to their circum- 








a 
E 


4 





Fig. 9—Rear view of the motor through the flywheel 


ference, while their surfaces are adequately lubricated by paralle] 
ways. ; 

Internally ground and integrally headed cup-shaped arms are 
pinned and held by nuts to cross arms on drive shaft of gearset, 
propeller and pinion shafts. By fitting these cups over the arms 
of central cross, a perfect universal motion results, while the 
centrifugal force as the joint rotates causes the grease to cir- 
culate over the entire bearing surface, under a slight pressure. 
Not one particle of the lubricant can be forced out as the inner 
lip of the four cups presses against the outer shoulder of the 
main cross. To insure the joint from any possibility of leakage, 
felt washers are placed in the recess where the cups and cross 
contact on their edges. The forward end of the drive shaft is 
square and telescopes the rear number of forward universal, a 
greaser being supplied at this point as well as at the central crosses, 

The rear axle is of the full-floating type with a torsion rod T 
attached to the axle at one end in the bracket B, as shown in 
Fig. 5, and at the forward end terminating in a ball-socket 
bracket united to the cross member of the frame. The axle cas- 
ing extends through and is fitted with a ball bearing on which 
the rear wheels run. The drive shafts can be removed from the 
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axle through the hubs and the outside extremities are fitted with 
a series of dogs which engage with corresponding recesses in the 
hub of the wheel. The carbureter C_is removable and it is pos- 
sible to withdraw the differential after the shafts have been 
drawn, by loosening the clamps that hold the ball bearings in 
position. The removal of the cover C1 permits of the with- 
drawal of the driving pinion and shaft which are forged integral. 

Both hand and foot brakes are operated on brake drums 14 
inches in diameter, bolted to each alternate spoke of the rear 
wheels. The brake shoes of the hand or emergency brake are of 
the internal-expansion type, whereas the foot or service brake 
contracts upon the outer face of the drum, and are lined with 
Raybestos. Adjustments are taken care of by accessibly situated 
thumb nuts, and the equalizing device E sin. Fig. 5 takes care of 
the service brake. The front wheels rotate on taper roller bear- 
ings, while the load on the tipper end of the steering knuckle is 
¢arried on ball thrust bearings. The pins forming joints between 
the knuckles and the forks have the axes arranged vertically, but 
the stub axles slope slightly downward from the horizontal in 
order to give the wheels the requisite amount of play. The tie- 
bar coupling the steering arms is placed behind the front axle. 
The steering gear itself is of the worm-and-sector type, the 
worm being an integral part of the steering column, while the 
sector in the steering case is attached to the drag rod on a taper 
square. The steering gear is passing through the frame by 
means of two long bolts, and the drag rod is carried inside the 
frame ending in a ball-and-socket joint. 

The frame is upswept at the forward end and offset over the 
rear axle, being pressed out of chrome-nickel steel, heat-treated, 
and the side members are held together by four cross-member 
gusset plates G and G1, being fitted for increased strength. 

Semi-elliptic springs are used at the front, being 48 inches 
long, and the rear suspension*is taken care of by three-quarter- 
elliptic springs. The springs are held in special clips with in- 
tegral plate at the top, thus preventing drilling the springs. 

Five open touring bodies, ranging in passenger capacity from 
four to seven, and three types of seven-passenger enclosed types 
are fitted to the standard Model AA chassis. The prices of the 
touring cars range from $3,750 to $3,900. Included in the equip- 
ment is a four-bow top, the side curtains and envelope and an 
adjustable glass windshield. All models are fitted with a 60-mile 
dial speedometer, four-cylinder air pump for inflating tires, side, 
tail and acetylene headlights, gas tank, shock absorbers for the 
rear axle and quick detachable rims. 
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When Judgment Whispers 
Don’t 

Don’t mistake the silence of inactivity for silent performance. 

Don’t pin your faith to every ancient proverb; one old saw has 
it that the wheel that turns gathers no rust. 

Don’t rely too much on your chauffeur’s eyesight just because he 
occasionally sees double. 

Don’t forget that the bucolic Vidocq’s idea of speed is apt to be 
exaggerated wherever an automobile is concerned. 

Don’t go to extremes in automobile styles; in this age of rapid 
progress passé is just around the next corner. 

Don’t knock the motor that knocks; the fault may be your own. 

Don’t fail to remember that ill-mated parts must clash and that 

incompatibility of temperament is a legal ground for 

divorce. : 

allow an infected part to contaminate its neighbors; 

quarantine the car until the trouble is eradicated. 

fail to scrutinize more closely than usual the credentials 

of the second-hand automobile that is painted in gay 

colors. 

Don’t rely too much upon a 250-word guarantee; in the case of 

a stiff hill a good-performing motor is more to the point. 

take liberties with a grade-crossing; play things safe— 

stop, look and listen. 

forget that adagés, like dreams, frequently go by con- 

traries; a horseshoe in some cases brings anything but 

luck to the automobilist. 

Don’t allow the jejune narratives of the blatant salesman to act 
as blinders when on a still hunt for a good car. a 


Don’t 


Don’t 


Don’t 


Don’t 





ConDENSER OFTEN MuispLacep—The average motorist fre- 
quently places the acetylene gas condenser or its substitute in 
some position where it becomes caked with mud and is almost 
forgotten until it is full and the lamps begin to flicker. Then 
the mud is cleaned from it and it is drainedigggg. It should 
be placed so that it is close to the lamps, where it catch all 
of the condensation from the gas going to the burners, and in 
addition any water that may enter the burners due to washing 
of the car. It should be emptied from time to time, say once or 
even twice a month, when the lamps are in regular use. The 
majority of troubles with acetylene lamps are due to lack of a 
condenser and to the use of too small metal tubing. 


Looking for Something New 


Discussing Some Piston and Rotary Valve Motors 


In the present article it is proposed to show several ideas 
that have been developed along the rotary sleeve 
valve principle, together with a variety of piston 
valve motors, patents for which have been taken out 
im various countries. Steam valve practice has been 
resorted to in the case of the Lewis motor, and it is 
interesting to note, quite apart from the shape of the 
valves employed, the various methods employed in 
their operation. 


N the piston-valve type of motors, some of which have already 
been discussed in previous issues together with those 
described in this article, specially formed cams are employed 

to obtain the combination of quick opening and closing and the 
necessary period of dwell during the compression and firing 


strokes. If the time ever arrives when the majority of the 
motors of the valveless type that have been patented come to be 
used commercially, the question of prior right and infringement 
will present a knot that will be difficult to unravel. 


The Lewis Slide-Valve Motor Follows Steam Engine 
Practice 

The section of the motor shown at (BD) is the idea of 
Edmond W. Lewis, Coventry, England, and as far as the 
actual valve gear is concerned it is somewhat similar to the 
action of the slide valve used in steam engine practice. The 
slide valves A and C in Fig. BL consist of flat cast-iron 
plates about one-half inch in thickness, provided with slots 
B and D. The valve is caused to reciprocate through the 
action of the connecting rod F running at one-fourth speed 
of the crankshaft and driven therefrom by a suitable gearing. 
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The slow speed of operation should materially tend to reduce 
friction and permit of better lubrication. Each valve is pro- 
vided with a balanced stationary valve seating. The valve 
seating or packing blocks S and Si are kept in continuous work- 
ing contact by the pressure of eight small coil springs S2, S3, 
S4 and Ss, which are retained in position by recesses in the 
back face of the block. The covers H and Hr are detachable 
and the sectional drawing shows the position of one of the 
sliding blocks during the exhaust stroke. The valves are lub- 
ricated under pressure at the points L and Ltr. 


Rotary Disc Valve 
Construction 


Marshall Motor of Simple 


Fig. BE shows two sections through the Dale Marshall 
motor. The section through the head of the cylinder shown 
at (B) shows the disc valve with a port hole P, which is caused 
to rotate and cover the intake and exhaust ports I and O. The 
valve plate V in (A) is connected by means of a pivot R at 
the periphery of the valve plate V to teeth, which are in 
mesh with a tooth wheel W situated in a recess S and driven 
by the vertical shaft A by oblique and eccentrically formed 
gearwheels D and E, which by reason of the eccentric move- 
ment of E transmit a variable movement to the shaft A and 
the valve plate V. This variable movement provides a reduc- 
tion in the speed of the valve plate V when it is exposed to 
the compression and firing of the explosive mixture. The 
cylinder head is in the form of a cover secured by ‘screws X, 
which facilitate the removal of the valve for inspection. 


Von Lauerer Uses a Rotary Sleeve in the Cylinder Head 


The method employed by Karl Cziharz Edler von Lauerer is ap- 
plicable to any number of cylinders, and it will be seen from the 
accompanying illustration BF that the valve mechanism is placed 
directly in the head of the cylinders and communicating with 
them by means of a single port P1. Running on ball bearings 
is a sleeve Sr driven from the crankshaft by means of a 
silent chain, to the pinion P2, which causes the sleeve to rotate. 
Within the sleeve there is a pipe B with suitable slots cut in it, 
so that as the chamber C2 passes over the passageway P1 the 
gases are admitted to the cylinder through the suction of the pis- 
ton. Exhaust is carried away through the sleeve S:, the exit 
being through slots E. The intake manifold B, being placed as 
it is inside the sleeve S1, will cause the mixture to be previous- 
ly expanded, but it is a question whether the expansion of 
the sleeve S1 caused through the burning gases passing through 
it will not have a deleterious effect upon the clearance. 


The Empress Motor Utilizes a Water-Cooled Rotary 
Valve of Simple Construction 


The Empress engine shown in section in Fig. BG hails from 
the North of England. The valve V is driven by worm gear- 
ing from the crankshaft and runs at one-quarter speed of the 
latter. The motor is of the four-cycle type and has four 
cylinders cast en bloc approximately 4x5 inches bore and 
stroke. The cylinder head casting, which is water-jacketed 
at W and Wr1, is so formed that a water-jacketed and ported 
sleeve running the whole length of the block over the com- 
bustion chambers acts as a rotary valve. Suitable glands are 
provided for the water-jacketings. The intake and exhaust mani- 
folds are respectively bolted to the cylinder casting by means 
of the clamp C and the nut B. The illustration shows the 
motor at the moment of induction. 


The De Dion-Bouton Company Patents a Rotary Sleeve 
Motor 


The engine is provided with two cylinders A (as shown in 
Fig. BH), surrounded by a water jacket A1 common to both. 
The combustion end A2 of each cylinder is reduced and the 
corresponding portion A3 of the water jacket is similarly re- 
duced. Around each reduced portion Aj a rotary sleeve valve 
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B is mounted. Each sleeve is provided with teéth B1, which mesh 
together and receive motion from a gear wheel C that en- 
gages the teeth of one of the sleeves. Surrounding the sleeves 
is an outer casing D that fits the sleeves and also fits against the 
wall of the water jacket above and below the sleeves. The 
walls of the outer casing D are made hollow and are open at 
the end, as is also the water jacket Az, and these open ends 
are covered in by a plate E. This plate is provided with in- 
terior passages Er that communicate with the open ends of 
the water jacket Ar and the hollow casing D, so that water 
can flow from the interior of one member ‘to the oftrer. 


The Griffith Utilizes a Rotary Valve in the Shape of a 
Cone 

As shown in Fig. BI, the valve stem V is rotated by bevel 
gearing, whilst the head is drawn on the seating by means 
of the spring B. The port is formed by the slot C, which 
is cut in the valve and in the plan section the relation of ‘the 
slot C to the exhaust port D and the inlet port F is showh. 
There is a part of the cylinder wall shown at E between the* 
intake and exhaust passage-ways which prevents any inter- 
communication between inlet and exhaust gases. 


A German Invention Along the Lines of the Knight Valve 


The sleeve valve shown in Fig. BJ needs little explanation, 
in view of what has already appeared in the recent issue of 
THe AUTOMBILE concerning sleeve; valve motors. The opera- 
tions of the sleeves C and D are controlled by the eccentric 
B, which is placed over the heads of the cylinders, the sleeve 
C being operated by the connecting arm C1 and the sleeve D 
by the connecting arms C2 and C22. The invention was reg- 
istered by the Deutsche Automobil-Konstructions-Gesellschaft. 


Small Motor Is of Rotary Valve Type 


The four cylinders, D, E, F and G, of the Small motors, shown 
in Fig. BK, are arranged around the rotary valve. Two of these 
cylinders, D and E, are in the longitudinal central plane of the 
engine, whilst the other two cylinders, F and G, are inclined 
from opposite sides of the central plane towards the shaft 
axis. The pistons in the cylinders D and E are connected by 
means of rods with the pins A and C respectively, whilst the 
pistons in the cylinders F and G are connected by means of 
rods to the same crankpin B. The crankpins of the end throws 
are in line with one another and with the pin B of the re- 
maining throw, which is set at an angle of 180 deg. relatively 
to the pins A and C. 

The rotary plug type valve H has a central inlet passage J 
leading axially into one end and an outlet passage K leading 
from the opposite end. The inner ends of both these passages 
merge by easy curves into the required shape of their respective 
ports at the circumference of the plug upon which they bear, 
forming side by side the openings M and N, which are at the 
same level. 

A partition separates the passages J and K, and the openings 
M and N are separated by a portion of the plug. The valve 
H operates vertically in a liner O, provided with ports P and 
R communicating with the cylinders D and E respectively. 
These ports are radial with respect to the valve H, the rotation 
of which puts each cylinder port in turn into connection at 
the proper times with the inlet and outlet passages J and K. 
The construction of the valve and liner is such that the valve 
can be drawn out of the liner endwise from the top of the 
engine, and the liner O is continued at its lower end to make 
a detachabie union or other joint with an exhaust pipe S. 

The parts are so arranged that upon disconnection of the 
exhaust pipe the liner O itself, together with the valve and 
ball race on which the rotary valve H works, may be with- 
drawn as a whole from the engine. 

Within the liner O an inner circumferential gutter T is 
provided beneath the edge of the valve H. This gutter is 
intended to intercept any lubricant that may drain from be- 
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Fig. BD—Section through 
Lewis motor, showing man- Ww. D. 
ner in which flat plates with } 
slots act as valves 


Fig. BE—Sectional view of UV 
the Marshall motor, show- 
ing the method of operating 
































Fig. BH—Section threugh 
‘a’ twin-cylinder rotary-sleeve 
valve motor, patented by De 
Dion-Bouton 


Fig. BI—Unlike either the 
rotary sleeve or the recipro- 
cating piston Griffith uses a 
conical rotary valve 


























the disc y 4 Fig. BJ—A German inven- 

Fig. BF—Sectional view tion along the lines of the 
of the rotary sleeve valve of Knight motor, the sleeves 
von Lauerer, showing man- being operated above . 
ner of operation Fig. BK—Two § sectional 

Fig. BG—Rotary disc valve views of the Small rotary 
motor ae a — motor 7 — one 

mpress Company o an valve serves the four cy- 
chester, England Ne J \ Y linders 





tween the plug and the liner, and the lubricant thus intercepted 
is conducted by a return pipe to the crank case. Between the 
valve and the inner circumference of the liner or valve seat, 
packings are provided, as shown. The valve H is rotated from 
the engine shaft by a bevel gear. 

The cylinders F and G communicate with ports V and W 
respectively, and the valve H in its rotation successively estab- 
lishes communication between the inlet J and each cylinder 
and between the outlet K and each cylinder in the manner shown 
in the illustration. . 

In view of the fact that all the cylinders are controlled by 
one valve, and since the valve itself cannot be modified to 
suit the angle between the axis of the cylinders F and G, and 
because the pistons operating in these cylinders on the same 
pin do not come simultaneously to the extreme of their strokes, 
it becomes necessary to compensate for the time lag between 
the pistons in the cylinders F and G; hence the ports V and W 
are set so as to have a certain amount of advance and lag. 
The requisite amount of advance and lag for opening and clos- 
ing is obtained by raking the ports V and W to a greater or 
less extent instead of making them radial with respect to the 
valve H. 


Daimler Motoren Gesellschaft, Manufacturers of the 
Mercedes Car, Have Registered a Patent for Over- 
head Rotary Valve 


Fig. BL illustrates the rotary sleeve patented by the Daimler 
Motoren Gesellschaft. Those who have worked on rotary sleeves 
will be interested in this construction, since hitherto the chief 
argument against this class of valveless motor has been the 
difficulty of keeping the sleeve tight. Following is an extract 
of the patent claim of the makers: The patent relates to a 
rotary sleeve valve for internal combustion engines, the sleeve 
space being partitioned by means of a wall, resulting in two 
spaces of varying cross-section, as shown in Fig. BC. The 
longitudinal partition is made of thinner or more elastic mate- 
rial than the sleeve itself, resulting in an expansion of the par- 
tition by the hot gases, whereas no expansion takes place on 
part of the sleeve. Another improvement is seen in Fig. (G) 
of the illustration, showing a wavy surface of the partition or 
one or more expansion grooves, taking up the expansion of the 
partition metal. Fig. (A) in-BC shows a cross-section through 
the sleeve through the cylinder head, while Fig. (B) is a top 
view of the rotary sleeve, and Fig. (C) an end view. (D), 
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Fig. BL—Sectional views 
of a valve patented by the 
Mercedes company in Ger- 
many 


Fig. BM—Sectional views 
of the piston valve as em- 
ployed in the Zeitlen motor 
'n the cylinder head 


Fig. BN—Sectional 
of the Serex motor, showing 
how the sleeve and piston 
valves are operated 


Fig. BO—The Wolseley 
mctor employs a double 
trunk piston operated by a 
cam in the manner shown 


view 
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Fig. BP—Sectional view 
of Hiscock motor employin 
two piston valves, one slid- 
ing inside the other 


Fig. BOQ—Mercedes idea of 
a double concave disc valve 
in the cylinder head to con- 
trol the gases 


Fig. BR—Transverse and 
longitudinal sectional views 
of the Niclausse motor with 
rotary sleeve ‘valves 


Fig. BS—Sectional view 
of Payne piston valve, show- 














ing relation of working cyl- 
4) inder to valve 





(E) and (F) are sections made through the lines AB, CD and 
EF, respectively, which are drawn in Fig. (B). In the sleeve 
1 the partition 2 is provided, dividing the sleeve space in two 
longitudinal chambers, the shape of the partition being such as 
to make the chamber for the fresh gas increase in cross-section 
from the entrance side toward the other end, while the exhaust- 
gas space increases in the opposite direction. In Fig. (C) the 
cross-section of the inlet end of the sleeve is cross-hatched ver- 
tically, and horizontally at the other end. The partition 2, de- 
signed helicoidally to bring about this shaping of the two sleeve 
chambers, is much thinner than the sleeve itself. 


Zeitlen Motor Has Overhead Piston Valves 


This invention relates to the reciprocating piston valve for 
internal combustion engines, and of the kind which is spring- 
urged in one direction and shifted positively in the other by 
means of a cam or a layshaft. The hollow piston valve A, 
shown in Fig. BM, controlling the admission and exhaust of 
the working fluid to and from the cylinder B, is arranged to 
slide in a transverse valve casing, which is secured to or integral 
with the cylinder head being water-jacketed. There are three 
ports in the valve cylinder casing, the one at D leading into the 


working cylinder and E and F in the opposite wall of the 
valve cylinder, E communicating with the intake manifold I, 
and F communicating with the exhaust manifold Er. The 
piston valve has two sets of ports in opposite walls, the in- 
duction ports Ir and I2 being adapted to register simultaneously 
with the ports E and D respectiveiy, and the exhaust ports Fr 
and F2 with the ports F and D respectively. The compart- 
ment of the piston formed by the walls acts as a mixing 
chamber. 

The spring G urges the piston valve towards the induction 
position, and is enclosed within and compressed between the 
pocketed end wall and the cover H, which has an air hole. 
The sectional view of A (BM) shows the valve in the position 
of exhaust by means of a cam C1, the contour of which is 
such as to allow the spring to force the valve in the opposite 
direction during the suction stroke and to hold it so that the 
ports in the cylinder are covered during the compression and 
firing strokes. The cam actuates the valve through the lever 
L fulcrumed at Lr and fitted with a roller co-operating with the 
cam, the piston valve being connected with the lever L by the 
link K, an adjustable stop being provided to regulate the 
closing. 
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Serex Motor Utilizes Two Sleeves to Operate the Gas 
Ports 

This motor, as shown in Fig. BN, has two sliding members, 
one co-axial with and outside the piston and having mainly 
for its object to ensure the gas tightness of the cylinder, and 
the other situated outside the cylinder serving as a distributing 
valve to place the cylinder in communication with the inlet or 
exhaust. The engine comprises a piston A acting through a 
connecting rod B upon a crankpin C. The piston moves in a 
cylindrical sleeve D reciprocating in the cylinder E. The sleeve 
D has no port and is provided at its upper end with a packing 
segment F. The sleeve D receives a reciprocating movement 
from an eccentric G mounted upon a shaft H driven by the 
crankshaft and turning at a speed half that of the latter and 
in the same -direction. At the side of the cylinder E is ar- 
ranged a smaller cylinder Er in which moves a cylindrical slide 
valve I driven by a second eccentric J mounted upon the shaft 
H. This slide valve is provided with an annular recess K and 
an annular chamber L, in whose walls are formed two ports 
M and N. The cylinder E is provided with a port O and the 
cylinder Er with two ports P and Q into which the admission 
pipe R and the exhaust pipe S lead. Above the valve I is a 
chamber T closed by a plug Tr. The air enclosed in the 
chamber forms an air buffer and holds the slide against the 
eccentric. 


The Wolseley Motor Employs Sliding Piston Valve with 
a Cam That Allows Periods of Dwell 


The cross-sectional view of the. Wolseley motor shown in 
Fig. BO is similar in many ways to other motors of this type, 
which have been described previously. The piston Pr is placed 
inside a separate cylinder controlling the ports A and B and 
on the right-hand side of the illustration (BO) is shown the 
cam mechanism which causes the valve to reciprocate. It will 
be noticed that the shape of the cam is such that the valve 
stands substantially stationary in midway position when it is 
rapidly moved to its extreme position for the exhaust stroke, 
and next passes quickly across to the extreme position for the 
inlet stroke, after which it returns to the mid position for the 
compression and working strokes. The valve chamber extends 
above and below the inlet port of the cylinder and is provided 
in the upper portion with the inlet port A and the lower with 
the exhaust port B. There are no crossbars or other impedi- 
ments in this type of ¢onstruction to impede the flow of the 
gas or to become overheated through contact with the heated 
exhaust. 


Hiscock Uses Two Concentric Piston Valves Sliding One 
Inside the Other 


The piston valve shown in Fig. BP is the invention of H. 
W. Hiscock and A. L. Reeves. The two pistons, A and B, re- 
ciprocate in the valve chamber placed parallel to the working 
cylinder. The valve A is closed at the top by a cap C, while 
the valve B is open at the top. Both valves have slots cut in 
them which register with the port E according to the cycle. 
When the inner valve C is lowered the gas can enter into the 
cylinder over the top of the cap, from the intake manifold 
which is attached at I. When the valve A, however, is raised in 
the position shown in the illustration the exhaust gas escapes 
through the two hollow valves and out through the passage- 
way F. In any intermediate position of the two valves the 
ports are closed. 


Mercedes Busy in the Patent Office With All Sorts of 
Valveless Motors 


As long ago as November, 1909, the Mercedes company were 
granted a patent for a valveless engine as shown in Fig. BQ. 
The idea is very simple and needs little explanation. In the 
cylinder head of a motor operating on the four-cycle principle 
there are two concentric, concave discs, each attached at the 
upper extremity to gearwheels G and G1. The valve A is 
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attached to G1, and the valve B, whose spindle S passes through 
the hollow spindle of the valve A, is attached to the gear G 
by means of a key. Both valves are provided with ports and 
rotate in opposite directions and the port C is adapted to 
register with the inlet port D and the exhaust port E. The 
valves are rotated by an overhead shaft through suitable 
gearing. The application shown is one of several made at the 
time when the original patent was applied for. Whatever 
lubrication there may be for this type of valve is not shown 
in the patent application. 


Niclausse, the French Boiler Makers, Are Responsible for 
a Four-Cylinder Motor with a Single Rotary Valve 


The section of the motor seen in (BR) shows the method 
employed by G. & A. Niclausse, of France, of controlling the 
intake and exhaust gases of a four-cylinder motor working on 
the four-cycle principle. The cylinders A, A1, Az2, A3 are 
provided each with two ports in their heads shown at P and 
P1, which are controlled by the rotating valve V1, working in 
the chamber C1, which has a central annular chamber C2 com- 
municating with the gas inlet pipe. Ports P2 are made in the 
portion of the valve Vi opposite to the annular chamber C2, 
which ports place the inside of the valve in communication 
with the chamber C2 and therefore with the admission. The 
valve V1 is provided with four ports P3 set at suitable angles 
to one another and adapted to the place opposite the opening 
P in the head of the cylinders in such a manner as to place the 
cylinders in communication with the gas admission. An ex- 
haust pipe E in connection with the casing C1 by passage- 
ways, which lead into the pipe in planes corresponding to the 
exhaust ports P1. The valve Vi is provided in this plane 
with recesses R, R1, R2 and R3, set at angle to one another, 
which serve to place the heads of the cylinders in communica- 
tion with the exhaust. The valve chamber is surrounded by a 
water-jacket, which is the continuation of that surrounding the 
cylinders. Valve V1 rotates at haif speed of the crankshaft 
and is driven by means of a chain C3 from the sprocket S1 
to the sprocket S2. 


Payne Piston Valve Offers Little Resistance to the 
Passage of the Gases 


The gases in the Payne piston valve aotor, a section of 
which is shown in Fig. BS, are controlled by a reciprocating 
cylindrical piston valve V which is parallel to the axis of the 
working cylinder C and adapted to be reciprocated with a gas- 
tight fit within a cylindrical valve chamber C1 cast on one side 
of the main cylinder C. The cylinder port P and inlet and 
exhaust ports I and E respectively open into the valve chamber 
CI, on opposite sides of the same, but not-in the same plane. 
The valve V is provided with two ports Pr and P2 which 
converge toward one another, on the side adjacent to the 
cylinder port P and transversely through the cylindrical valve 
body. 

The ports P and P1 in the valve may be arranged so that 
they unite in a common single port P3 on the side which con- 
trol the cylindrical port P, while their opposite ends diverge 
and may be any distance apart. The arrangement is such that 
one of the ports Pr or P2 in the valve is open at its inner 
end to the cylinder port P during the compression and firing 
strokes, so that the valve proper is not subjected to any side 
pressure. The other 2nd of the port would be covered and 
closed by the solid wal! of the valve casing, which takes the 
pressure. The inlet and exhaust ports I and D, which are 
formed in the outer wall of the valve chamber, are provided 
with automatic non-return check valves C1 and C2, which may 
be furnished within and carried by the valve cases V1 and P2, 
thus preventing the exhaust gases being sucked into the cylinder 
during the suction stroke. The valve is caused to reciprocate 
by the eccentric Er driven by the suitable gearing from the 
crankshaft and attached to a stud extension of the valve by 
an arm and a pin. 
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Relation Between R. P. M. 
and Piston Speed 


in the accompanying chart the inquiring motorist is afforded a 
ready. means of ascertaining the speed of piston travel when 
the stroke of his engine and the number of revoiutions per 
minute are known. 


ITH the aid of the chart here shown (which was drawn 
by J. Dalrymple Bell, an English automobile engineer) it 
is possible to ascertain the piston speed of any engine in feet per 
second when the revolutions per minute and the stroke are 
known. It is also possible by means of this chart readily to find 
the stroke or revolutions per minute when the other factors are 
known. To ascertain the piston speed in feet per second, find 
the point formed by the cutting of the vertical line from the 
stroke (in inches or millimeters) and the radius corresponding 
to revolutions per minute. The feet per second of piston speed 
will then be found horizontally on the left of this point. As 
an example, if the stroke be 5 inches and the speed 2,000 revolu- 
tions per minute, the thick vertical line above the figure 5 on 
the lower scale must be followed until the diagonal line corre- 
sponding to 2,000 revolutions per minute is encountered. Read- 
ing then on the scale in a horizontal line to the left, it will be 
seen that the piston speed is exactly 28 feet per second or 1,680 
feet per minute. As an aid to the use of this chart, a piece of 
black cotton may be passed through a small hole at the point 
of origin (the lower left-hand corner), and may be used instead 
of a straight-edge for those radii not drawn in, but the ex- 
tremities of which are indicated on the top and right-hand 
margins.—The Autocar, July 15. 





ToRemedyClutchTroubles 


This portion of an automobile's mechanism has a reputation 
for cantankerousness at times. A trio of its vagaries are 
here discussed, with suggestions as to how to remedy them. 


HE average clutch has its vagaries; sometimes it may be 
just right; at others it may be slipping; again, it may be 
what is called “fierce.” The second condition manifests itself 
in such pleasant situations as climbing a hill when, with the 
‘engine running at its highest speed and the proper gear en- 
gaged, the car starts to run backward instead of forward. Or 
on the level when, with the engine racing and the high gear in, no 
speed results. 

The last condition shows itself in the sudden jumping forward 
of the car when the clutch has been let in, or it may even be 
so severe as to shear off the bevel driving gear when used 
with studded non-skid tires or any form that will not slip easily. 

_To repair the first, look at the leather; if 
this is all in good shape with an apparently 
good surface, but has lubricating oil on it, | 
wash the surface well with gasoline. It is | 
not a bad idea to roughen the surface of 
the leather a little with a coarse file. 

The harsh or fierce clutch is remedied by 
the application of a proper oil for this pur- 
pose. Castor oil is universally used and a 
good way is to soak the complete clutch 
in it overnight. This will cure a case of 
harsh leather, but it may be that the trou- 
ble is only a lack of adjustment of spring 
tension. Usually there are an adjusting 
nut and a locking nut. Back off the latter 
and make an adjustment. Then tighten the 
lock nut to retain it. For the beginner it 
is better to adjust a little at a time and 
‘make several successive jobs of it than to 
try to do it all at once. But always adjust 
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It Stands to Reason— 


Twat the best roads are the scenes of the worst accidents. 

[HAT carrying coals to Newcastle is a paying business as com- 
pared with the production of second-rate automobiles. 

Tuat the noisy automobile is in the same class with the common 
scold—a nuisance to the neighborhood. 

Tuat a scrobiculated cylinder will be all the better for a little 

grinding. 

a quiet-performing motor is a sedative to the owner’s 

mind, 

in the building of good roads unless new methods are 

employed the remedy is worse than the disease. 

Tuat the course of reasoning should be from the effect to the 
cause and then good roads will follow. 

Tuat isolated stretches of good roads do not improve matters 
to any great extent. 

THAT an automobile is a boon only as it imparts at once pleas- 
ure and instruction. 

Tuat the downward road is an easy one and the steeper it is 
the better it will show the hill-climbing qualities of the 
car coming back. 

TuHatT to err is human, but to forget the gasoline a second time 
is unpardonable. 

THAT it is better to have an oil gauge on the dash than to be 
worrying all day lest the pump be not working. 

Tuat there is no sense in offering one’s self up as a sacrifice 
just to prove that a railroad corporation is criminally 
negligent. 

THAT in negotiating a grade crossing it devolves upon the auto- 
mobilist to exercise ordinary caution. 


THAT 


THAT 





Poor Compression NorTIcEABLE AT Low Speeps—Poor compres- 
sion will not have as much effect on the motor at high speeds if 
the leakage is, as it is in most cases, small. Since there is such 
a short time which elapses between the compression and expan- 
sion strokes at high speeds the gas has a very small chance to 
leak out. At low speeds, however, the difference in power is 
very evident and the engine power falls off very rapidly at a 
time when it is most desired, as in hill climbing. 





LusrIcATION ON Hitts—Sometimes it will be noticed that a 
motor will slow down on a hill where it has usually picked up. 
This is often due to over-lubrication of one or more of the 
cylinders, which will clog the muffler with soot and greatly in- 
crease the back pressure. If proper precautions are not taken, 
this will often occur where the oil flows about freely in the 
crankcase and runs down to one end when the car is tilted, as in 
going up or down hill. 
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it as soon as possible. 


Chart affording a means of ascertaining speed of piston travel when stroke and R.P.M. are known 
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Handy Way to Get Out of a Rut 


Editor THe AUTOMOBILE: 

[2,770]—The other day while out on a 
short tour in a part of Long Island that 
has evidently, and perhaps with reason, 
not been explored to any great extent, I 
found myself stuck fast in a rut. There 
is no excuse for the roads being in the 
condition in which I found this one, as it 
was almost impassable. I had a very hard 
time getting the car out of the position in 
which it had lodged itself, although I had 
a good rope along with me and in fact 
would not have got out as easily as I did 
if I had not had timely aid from an acci- 
dental country wagon. Could you through 
your columns give a method of procedure 
in a case of this kind, as I am sure it 
would be of general interest? R.T.C. 

Long Beach, N. Y. 

The matter of ruts is one that will crop 
up now and then in spite of our advanced 
stage of civilization and the vigor with 
which the good roads campaign is being 
pushed in New York State. There is a 
handy way of getting out if you are for- 
tunate enough to have a rope along with 
the car and the rut happens to occur near 
a handy telegraph pole or tree. The ac- 
companying cut (Fig. 1) depicts a method 
which was much used in the old days of 
the horse. A turn was taken about a con- 
venient tree or post, then a smaller pole 
was placed in the position shown to act as 
a fulcrum for the lever pole. In this way 
quite a purchase can be obtained, and if 
the rut is not too deep and the car not too 
heavy so that the rope will not break the 
car can often be withdrawn. 





Flooded Carbureter Due to 
Punctured Float 


Editor THe AUTOMOBILE: 

[2,771]—After giving long and faithful 
service my carbureter has suddenly gone 
wrong. A steady stream of gasoline passes 
into the carbureter and if the drain valve 
is opened will flow from that. It refuses 
to work altogether and my car is useless 
to me until I repair it. Will you kindly 
tell me what the cause of my trouble 
would be liable to be and how to go about 
repairing the damage. R. T. Corry. 

Kingston, N. Y. 

Examine the needle valve and see if it 




















Fig. '1—Showing a handy way of withdrawing 
a car from a rut with materials gathered on the 
scene and a length of rope 
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What Other Subscribers Have to Say 


needs grinding down or if it has a particle 
of dirt (which has been taken in with the 
gasoline) stuck in the valve in such a po- 
sition that it does not work properly. _ If 


this is not the case it will be found that 


the float is punctured and has filled with 
gasoline so that it has lost its buoyancy. 
Remove the float and shake it so as to de- 
tect if the gasoline has found its way in. 
If it has the problem of removing it will 
confront the operator. There are two 
ways of going about this. One way is to 
boil the float until all the gasoline therein 
has been vaporized and has found its way 
out. Another is to puncture it with an- 
other pinhole and blow it out. After the 
gasoline has been removed the float may 
be repaired with a drop of solder. 





Changing from Planetary to 
Selective Gear Is a Costly 
Undertaking 


Editor THe AvuToMosILE: 

[2,772]—I have a 1909 16-horsepower toy 
tonneau. Would you be kind enough to 
give me some information telling me how 
I can install a selective sliding-gear trans- 
mission in place of the present planetary 
type, and also where I could purchase one 
that would suit my car? Could this car 
be rebuilt into a roadster type with a seat 
on the rear? LeRoy E. Warren. 

Princeton, N. J. q 

You should not have any difficulty in 
turning the toy tonneau into a roadster in 
the manner you suggest, but the expense of 
installing a selective transmission will be 
prohibitive, the operation costing a good 
deal more than the new car. If you desire 
to have the work carried out, however, it 
would be well to consult some first-class 
repairman, who would no doubt give you 
an estimate. 





One Key as Strong as Two 


Editor THe AUTOMOBILE: 

[2,773]—Would you kindly tell me 
through your columns if there is any def- 
inite law in regard to the size of key-ways 
and if I should put two keys in a shaft 
would it not be stronger than one? I 
would greatly appreciate any information 
on this subject which you may be able to 
give me. I would also like to know the 
proper size key-way to use on a solid shaft 
I 1-4 inches in diameter. 

C. H. Butter. 

Des Moines, Ia. : 

The size of the keyway is governed by 
a mathematical quantity known as the mo- 
ment of inertia. Taking a section through 
the key-way as shown in Fig. 2, the rela- 
tion of the key to the shaft will be seen. 
The moment of inertia of the cross sec- 
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The Editor invites owners and 
drivers of automobiles who are sub- 
scribers to THE AUTOMOBILE to 
communicate their automobile trou- 
bles, stating them briefly, on one 
side of the paper only, giving as 


clear a diagnosis as possible in each 


case, and a sketch, even though it 
may be rough, for the purpose of 
aiding the Editor to understand the 
nature of the difficulty. Each letter 
will be answered in these columns 
in the order of its receipt. The 
name and address of the subscriber 
men be given, as evidence of good 
aith. 


tional area of the key about the diameter 
of the shaft must be equal to the moment 
of inertia of the section of the shaft about 
the same axis. One key is as strong as 
two as long as this equation holds true. 
If there are more keyways than necessary 
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Fig 2—Illustrating position of keyway. D, 
diameter of hole; W, width of keyway; R, radius 
of curvature, and D, depth of keyway 


the shaft will be weakened, since unneces- 
sary material has been cut away. A 1 I-4- 
inch shaft requires a key in which W 
equals 3-16 of an inch, D equals 3-32 of 
an inch and R equals .04 referring to cut. 





Perhaps Some Reader Can Give 
the Information 


Editor THe AUTOMOBILE: 

[2,774]—Would you be so kind as to 
tell us who makes the rubber guard on 
the inside clincher tire to protect the valve 
stem from blowouts? It was patented 
April 9, 1904. The one we have is marked 
“2 E for 21-2, 3 and 31-2 inch rims only, 
No. 17.” Any information would be ap- 
preciated. L. & J. A. Srewarp. 

Rutland, Vt. 





Wants to Cut Oil Grooves in 
Connecting Rod Brass 


Editor THe AUTOMOBILE: 

[2,775]—I have noticed that on the newer 
models of the same make of car as the one 
I am driving the makers have connecting 
rod brasses which are slotted so as to have 
oil channels. What are the purposes of 
these oil channels? Are they of any ad- 
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The Editor invites owners and 
drivers of automobiles who are sub- 
scribers to THE AUTOMOBILE to 
communicate their personal experi- 
ences _ ublication in these col- 
umns for the worthy purpose of aid- 
ing brother automobilists who may 
be in need of just the information 
that this process will afford. Com- 
munications should be brief, on one 
side of the paper only, and clearly 
put, including a rough sketch when 
tt is possible to do so, and the name 
and address of the writer should be 
given as evidence of good faith. 





vantage? If they are I would greatly ap- 
preciate any information you could give me 
on how to go about cutting these grooves. 
Hartford, Conn. E. F. G. 
The purpose of the oil grooves in the 
connecting rod brass is to secure a more 


















Oil Hole 























Fig. 3—Showing method of cutting oil grooves 
in connecting rod Lease, grooves and oil hole being 
indicated 


even distribution of oil than would be 
given by the oil hole generally placed in 
the bearing. The accompanying illustra- 
tion, Fig. 3, will give an idea as to how 
these grooves should be placed. They are 
cut diagonally with a chisel and hammer, 
great care being taken not to raise a burr 
on the surface of the bearing. After hav- 
ing been cut in approximately with a hol- 
low-edge chisel the groove is filed and 
finished with emery. The depth of the 
groove should be about 1-32 of an inch and 
should taper in depth to nothing at the 
point where the groove ends. The best 
method is to cut two diagonal grooves as 
shown in the cut, allowing them to inter- 
sect at the central oil hole. 





Does the Cut-out Assist the 
Motor at Low Speeds ? 


Editor THe AvuTOMOBILE: 

[2,776] —Will you kindly answer, through 
the columns of THe AUTOMOBILE, a question 
which may be of interest to others besides 
the writer and I am sure will be appre- 
ciated if it helps to remedy the abuse of 
the muffler cut-out. 

I notice that some drivers open the cut- 
out on every slight grade, even in a built- 
up portion of the city, much to the an- 
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noyance of residents of the street. Can 
you give me any definite information as 
to the increase of power obtained by open- 
ing the. cut-out? From my experience in 
driving a car I believe that, with a prop- 
erly designed muffler and driving at or- 
dinary road speeds, say 500 to 800 revolu- 
tions per minute (with my car this means 
15 to 25 miles per hour), there is practically 
none. H. J. Foster. 

Scranton, Pa. 

The advantage gained by opening the 
muffler cut-out at the speeds you mention 
will not result in any appreciable gain in 
power; consequently, there is little utility 
in using it. The practice of opening the 
cut-out in cities or villages is one that 
should be put down with a strong hand by 
the authorities, as it brings motorists, as a 
class, into bad repute with the general pub- 
lic, and the whole body has to suffer for 
the sins against common decency commit- 
ted by a few. Some people use the cut-out 
as a warning signal and this practice should 
be also stopped, since there are other 
equally effective and. less objectionable 
signals in existence. 





Relative Positions of Armature 
to Connecting Rod 


Editor THe AvuTOMOBILE: 

[2,777]—As a subscriber to your mag- 
azine I take the liberty of asking some in- 
formation on the correct relative armature 
positions when compared to the positions 
of the connecting rod and timer for dif- 
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ferent positions of the spark. That is, for 
a retarded or advanced spark. Can you 
enlighten me? M. F. B. 

Atlanta, Ga. 

The relative positions of the piston and 
connecting rod to the armature and the 
contact-breaker can best be shown by means 
of a diagram. Such a diagram is given in 
Fig. 4... The direction of rotation is clock- 
wise, and the maximum spark advance and 
retardation has been taken as 30 degrees. 
The position of the armature is so de- 
signed that the maximum current will be 
obtained under the greatest number of 
conditions of spark advance or retardation. 





Understands Everything Except 
the Reverse 


Editor THe AUTOMOBILE: 

[2,778]—In a recent issue of Tue Avuto- 
MOBILE there was explained to some ex- 
tent the workings of a planetary transmis- 
sion, which was perfectly clear to me ex- 
cept that it did not tell just how the re- 
verse gear worked. 

Could you kindly explain, either by letter 
or through the columns of THe AvutTomo- 
BILE, the action of the reverse gear? What 
I would like to know is just why and how 
the reverse gear works, as the rest of the 
transmission is clear and easy to under- 
stand. P. F. Mrnorxk. 

Overbrook, Pa. 

Generally, in reversing a planetary trans- 
mission, one of the gearcases is held by a 
constriction band. This will give a re- 
verse motion to the annular gearing in the 
casing and hence drive the car in a reverse 
direction. 
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Fig. 4—Showing relative positions of crank, armature and circuit-breaker for greatest efficiency. 
A, Piston at top dead center; B, Position of maximum spark advance; C, Position of maximum spark 
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Meeting Recurring Troubles 
Presenting a Series ofthe Most Probable Cases 


A series of correlated short stories, accompanied by diagrams and characteristic illus- 
trations, including the nature of the troubles that are most likely to happen to 
automobiles, discussing their causes and effects, all for the purpose of arriving at 
a remedy. It is the aim for the most part to show how these troubles may be 
permanently remedied, and as a secondary enterprise it is indicated how the auto- 
mobilist can make a temporary repair, thereby enabling him to defer the making 
of a permanent repair until a convenient time arrives. 


Keer THe GaraGe FroM Burninc.—Three or 
four racks full of fire extinguishers and hand 
grenades may be a most excellent equipment 
after the garage has started to add itself to the 
list of local conflagra- 
tions; but in this, as 
well as in most cases 
of the kind, an ounce 
of prevention is worth 
ten tons of cure. A 
< Sad, aay small box of waste 
<—f| _"ff may go a long way 
toward being the pro- 
verbial ounce of pre- 
vention, and, if it is 
divided up into two 
parts like the one 
shown in the accom- 
panying sketch, Fig. 
1, proves, besides, a 














Fig. 1—Waste box di- great boon to the 
vided in two parts to garage owner. One 
hold soiled and clean part of the box can be 
waste used for soiled waste 

and the other part for 
clean, 


A box of this sort may be stowed in a small 
gioce and indeed is better if it is kept off the 
oor at a convenient height, as in this way it 
will be fastened in one | ag and will not be 
kicked to the furthest confines of the building at 
a time when it does not nagese to be required. 
The box does not have to be heavily built, but 
should be strong enough to be durable. 

While speaking of boxes it may be well to 
mention the great utility of a series of pans in 
which to put all the fittings which will no doubt 
accumulate as time goes on. These pans may be 
of the type shown in the sketch, Fig. 2, and 
should be carefully classified with descriptive 
labels so that they attain the height of their use- 
fulness. In repair work, where small parts need 
replacing, it will be surprising how many times 
the required part will be found to be in one of 
the pans. 





_ WHerE to Keep tHe Hosg-Kacx.—The proper 
time, of course, to determine the position of the 
hose-rack is when the garage is being built, for 
once the water piping has been put into the build- 
ing, or in some cases left out, it makes a very 
difficult matter of leading it to the desired place. 
The hose-rack should be in such a position that 
the hose can be used to the greatest advantage 
and therefore the position of the valve should be 
carefully determined. If the owner has such 
a place that he can wheel the car out of the 
garage and wash it down outside, the ‘hose-rack 
and valve should be placed near the door and 

not at the rear of the 





A garage. On the other, 
hand, if the garage is 
in some place where 
the washing will have 
to be done inside, the 
car may be pushed to 











the back Ke * ~ 
Fig. 2—Type of pan to %atage, which shoul 
be pave! ee be equipved with ade- 
miscellaneous fittings quate raining _facili- 
ties, and the valve and 
: rack placed so as to he 
convenient. In Fig. 3 is shown a_hose-rack 
and valve in position and the method of sup- 
porting the rack. The hose is kept attached to 
the valve and the nozzle is always in position, so 
that the hose is ready for use at any time. ‘he 
valve and two brackets are placed one above the 
other so that the hose will run free. 

It is of no advantage to have a hose longer 
than will be required, in fact it is a detriment, as 
all the hose will have to be unwound every time 
that it is used. Discretion should be used in 
buying the hose. - 





A Very Hanpy Toot.—The adjustable spanner 
shown in Fig. 4, while a very handy tool, is 
not found in as general use as its great con- 
venience and flexibility would seem to justify. 
It is very light and may be used for a _ va- 
riety of purposes. Its shape is such that there 
will be very few bolts or nuts on the car which 
will not be in reach with a tool of this nature. 


If more circumspection were used in the pur- 
chase and equipment of the tool kit a great many 
useless tools could be eliminated and the weight 
and inconvenience of the equipment cut down. 
It is generally found in the garage as well as in 
the machine itself that after a time various instru- 
ments of different sorts that were purchased, per- 


haps, in a moment of misdirected enthusiasm or - 


for some other reason, will collect. If tools of 
the nature of the adjustable spanner were kept 
the ever-growing list of impedimenta in the 
garage would be minimized. 





Tue THerMo-SypHon SysteM.—With this type 
of cooling the recurring troubles are not very 
apt to be frequent or serious unless it is a case 
of gross neglect on the part of the owner or 
driver of the car. In Summer or Winter the 
system will perform its work if treated properly 
without any sign of a balk. The flow of water 
is entirely automatic and will, as a rule, be found 
to be very satisfactory if the pipes are sufficiently 
large. The accompanying cut will give a good 
diagrammatic idea of the system. In Fig. 5 R, is 
the reservoir, K is the sullaier, Cs. the water in- 
let to the cylinder 
jacket Di; Ci; is the 
water outlet. As the 
temperature of the 
water in the cylinder 
jackets rises the water 
will commence to rise 
up into the watet out- 
let pipe at the top. 
This water will natur- 
ally have to be re- 
placed from the water 
inlet, setting up an 
automatic circulation 
which will be the more 
rapid as the cylinder 
heats up. The water 
in this system main- Fig. 3—Showing meth- 

















tains a_ well-balanced od of supporting 

temperature, well be- hose-rack with posi- 

low boiling point. tion of valve and 
nozzle 





Tue Correct Way To 
Pour Gaso.tine.—In pouring gasoline from a 
tank as well as in nearly every thing else there 
is a correct and an incorrect way to go about it. 
The correct way is accompanied by cleanliness 
as well as by speed and neatness. The accom- 
panying cut, Fig. 6, shows the correct and the 
incorrect method of procedure. The left-hand 
part of the figure (A) shows the wrong way and 
the right-hand side (B) the right way. If the 
gasoline is poured so that the spout is just on 
a level with the top of the fluid the operator is 
able to regulate the flow at will, and when the 
tank is full he can stop immediately without 
spreading the gasoline over several square inches 
of ummecessary space. He can pour as rapidly 
or as showly as he pleases because he can regu- 
late the head of gasoline over the spout to suit 
himself. While pouring in the incorrect way as 
shown in the left-hand side of the same cut the 
spout is at an almost constant distance below 
the level of the liquid and the gasoline flow 
can not be regulated to any great extent. When 
the tank is filled it will be necessary to stop pour- 
ing at once and in this case it is very hard to do. 





Puttinc A Lock Nut on Correctty.—The lock 
nut, as shown in Fig, 7, is generally smaller 
than the nut whose office it is to hold the bolt 
to its work. The strains on the lock nut are 
not very great in any case, and for this reason 
it does not require so large a bearing surface 
on the threads. A bolt 


when brought into 
place with a powerful | 
wrench compresses the 
metal which it bears 


against so that there j 
is always a strain due 

to the elasticity of the Fig. 4—Type of ad- 
metal, which impells it le nner 
to regain its original which will be found 
shape. This longitu- to be @ handy tool 
dinal strain on the bolt about the car 
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is all taken up by the threads of the bolt and by 
the threads of the nut which holds the bolt in 
place. Since this strain is ever present the jars 
and vibrations of the machine of which the bolt 
is a part take the réle of a hammer which is 
giving a combination of an outward and lateral 
blow. The very blow that would be employed 
if it was desired to remove the nut with a 
hammer. To overcome this tendency a smaller 
‘nut is placed so as to lock the first nut into posi- 
tion. : 

When putting the lock nut on the bolt it 
should not be screwed directly down upon the 
first nut in the idea that it will stay there and 
lock it in place, as this is not the case, for the 
two nuts will then merely act as one large nut 
and come off together. The method to be pur- 
sued is different, being to first tighten the nut to 
be locked as much as possible, the lock nut is 
then brought down upon it and turned as far as 
it will go, whereupon the nut first tightened should 
be slightly turned back so as to bear against the 
lock nut. This method will set up reactions in 
metal surrounding the nut which will effectually 
counteract any ten- 
dency the nuts may 
have to jar off. 








Get a Goop-Si1zep 
Torcu.—If you cher- 
ish any desires to do 
soldering work about 
the garage or, for that 
matter, at all, you will 
no doubt invest in 
some sort of torch in 
order to carry on the 
work. There are 
torches and _ torches, 
and the kind usually 
seen about the average “ ‘ 
garage are not excep- Fig. 5—Diagram of 
tionally well suited thermo - syphon_ sys- 
for the work. The tem, R,, reservoir. K, 
form of torch which radiator. Ci, water 
should be bought will outlet. C2, water in- 
vary, of course, for let. Dy, water jacket. 
the different kinds of 
work expected of it, 
but for the average garage equipment a torch 
such as is shown in the illustration, Fig. 8, will 
be the correct type to buy. For all-around rye 
a tool should be designed so that it will be large 
enough to handle the most arduous duty to which 
it will be exposed, and it is for this reason that 
a torch of the design depicted in the accom- 
panying illustration should be purchased when 
outfitting the garage or repair shop. 




















INITIAL AND FINAL TEMPERATURES IN GASOLINE 
—An initial temperature of 60° F. will be suffi- 
cient for vaporization if the nozzle delivers a true 
spray. This will give a final mixture temperature 
which is considerably below the freezing point of 
water, and will thus cause a drying of the air 
through a condensation of the water vapor pres- 
ent. With perfect spraying and initial tempera- 
tures at 60° F., vaporization is still far from in- 
stantaneous, and cannot be completed within the 
carbureter itself. 

A temperature as low as 32° F. would not be 
attained by the mixture within the carbureter and 
lower manifold, but would begin to be approxi- 
mated only toward the upper parts of the mani- 
fold. The heat conducted from the cylinders by 
the passage walls is sufficient to obviate a mixture 
temperature of 32° F. even during the latter = 
of the vaporization, which takes place quite close 
to the cylinders. With initial temperatures at 60°, 
a temperature of 34.5° F. has been observed in a 
perfectly vaporized mixture just before its en- 
trance to the valve pocket. This seems to show 
that the heat of the manifold walls entered into 
the action toward its latter part, and prevented 
freezing of water va- 
por while at the same 
time assisting vaporiza- 
tion. The engine was 
running at about 950 : 
feet per minute piston 
speed at full load. 

The lowest initial 
temperatures are de- 
termined by the _fine- 
ness of fuel division, 
which is determined A 
by several conditions, 
as mentioned above. Fig 6—Correct and in- 
If the division is im- correct ways to pour 
perfect, a greater heat gasoline, ‘A, incor- 
supply will be needed rect; B, correct. 
in order that the va- 
porization may be 
complete within the limited time available, but 
the greater the heat supply the hotter will be the 
mixture and the greater the power losses. 

In’ the vaporization of fuel in spraying carbu- 
reters it is often found that no air temperature 
up to 120° F. is efficacious in bringing about com- 
plete vaporization within the allowable time. 

here the fineness of delivery has been progres- 
sively increased to a possible maximum value it 
has been found feasible to form a mixture of per- 
fectly vaporized gasoline and air with an initial 
temperature of 58 deg. F. 
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In a typical spraying 
carbureter the method 
of application of heat 
for vaporization for best 
results will depend up- 
on the character of the 
fuel spray, as well as 
i the construction 
of the mixing cham- 
ber of the carbureter and 
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the form of the mani- 
fold passages. If the 
Bolt division at the nozzle 




















is fairly fine, the ap- 
lication of additional 
Fig. 7—Showing lock eat as an increased 
nut in position on initial air temperature 
bolt will, in general, be of 


4 es ; the eater value. 
This is more particularly true if the carbureter 
and manifold passages are free from bends. If the 
passages are tortuous, a heating of the walls will 
assist vaporization with a less expenditure of heat, 
and will give an equally good mixture with a lower 
resultant temperature than will a heated air supply. 
If the nozzle delivery is very poor as regards di- 
vision, heated walls will serve best. 

The whole question as to which of the two 
methods is best for any specific case resolves itself 
into another question—with what is the- liquid 
chiefly in contact after it leaves the nozzle? If 
the nozzle so divides it that it remains chiefly en- 
trained in the air column, a heating of the air will 
give. the best results; if the division is coarse, the 
liquid will be spread over the walls, and a heat- 
ing of the walls will then be the better method, 
subject to the same condition of proper tempera- 
ture maintenance. The extent to which fuel di- 
vision is carried at the nozzle determines the tem- 
perature at which the mixture can be formed for 
any degree of vaporization. 





Tyres or Exectric GENERATORS.—The magneto 
generator, besides being the first type of electric 
generator in use, is the simplest as well as the 
cheapest mechanical generator. Since, for the 
power provided, this machine is the heaviest and 
most bulky, it is only in use for light work, such 
as ignition, bell-ringing and other light require- 
ments. As shown in Fig. 9, the magnetic field 
is permanent, the poles being indicated by the 
letters N and S, ty, or the north and 
south poles respectively. he magnets are very 
heavy and large, and it is for this reason that 
the magneto-machine can not be used in the 
larger kinds of work for which an electric gene- 
rator is required. The duty imposed by the elec- 
tric ignition of an automobile engine, while con- 
tinuous, is not heavy. The continuity renders 
battery ignition undesirable on account of the ex- 
haustion of the batteries after a comparatively 

short time of service, 
although at first there 
is no more desirable 
form of ignition than 
that obtained from the 
use of batteries on 
automobile or motor- 
boat. The magneto 
meets the requirements 
of ignition perfectly, as 
it has the two good 
featvres of simplicity 
and constancy. For 
this reason it is very 
reliable, and magneto 
trouble has been re- 
duced to a minimum. 
Any ignition trouble is 
much more liable to be 
in some other ‘part of 
the circuit than in the magneto. If anything does 
go wrong with the magneto it is best that ‘an elec- 
trician be allowed to do the repairing. 

















Fig. 8—Iilustrating the 
proper kind of torch 
to meet the test of 
average service 





THe SeparaTeLy Excitep GEeNERATOR.—The re- 
quirements of an electric generator to meet the 
vicissitudes of larger work than that to which 
the magneto machine is generally adaptable are 
met by the separately excited generator. .In this 
type of generator the field magnets are. excited 
by means of a coil fed from -some source of 
electrical energy other than the current from 
the generator itself. This type of generator 
possesses all the qualities of the magneto without 
the disadvantage’ of the great weight and bulk 
of the latter relative to the electromotive 
power produced. It requires, however, a sep- 
arate source of current for excitation purposes 
only and it is for this reason that the method 
is not employed more extensively; as it would 
require an auxiliary machine or battery, there- 
fore, the system is not used except where there 
are many machines in action and in cases where 
the terminal voltage exceeds about 800 volts. 
The greatest use for this type of electric genera- 
tor is in exciting the magnetic field of alternating- 
current generators since a steady magnetic 
field can not be produced by an alternating cur- 
rent. Fig. 10 gives a diagram of this type. 

In this machine as in the magneto the electro- 
motive force may be governed in three ways: By 
altering the speed of rotation of the armature, 
by varying the number of conductors by remov- 


THE AUTOMOBILE 


ing some of the brushes, and by changing the 
magnetic flux through the armature. The latter 
is done in the case of the magneto machines by 
shunting the flux away from the armature by 
means of an auxiliary piece of iron. In the 
self-exciting generator the magnetic flux is varied 
by changing the number of turns in the solenoid 
or exciting coil, or by regulating the strength of 
the exciting current. Continuous current genera- 
tors may be made self-exciting by several methods. 
_The remaining types of generators are shown 
diagrammatically in* Figs. 11, 12 and 13. The 
series continuous-current generator has the great 
disadvantage, as it does not start to generate until 
a certain speed of rotation has been reached that 
it is also liable to become reversed in polarity. 
The greatest use of series-wound generators is 
to supply arc lamps in series. The shunt dynamo 
sends a small part of the current from the arma- 
ture through the field winding. When properly 
designed the machine is -self-regtlating at mean 
loads. When overloaded the electromotive force 
soon reduces itself to zero, The separate-circuit, 
self-exciting generator supplies the field circuit 
by part of the armature or by a separate winding 
on the armature as shown in the illustration. 
It is much like the separately excited generator. 








in the temperature of 
1 Ib. of gasoline cor- 


Latent HEAT OF VAPORIZATION OF GASOLINE— 
responds to the dissi- 
pation of .5 B.T.U. 


The specific heat or 
amount of heat meas- 
ured in B.T.U. (British 
Thermal Units) neces- 
sary to raise 1 lb. of 
asoline 1° F. is .500. 

ence a drop of 1° F. 
The specific heat of air 
at constant pressure is Y/ 
-2375; and a drop of S\ 
1° F. is attended by the == | 
dissipation of .2375 
B.T.U. r lb. of air. t 
Taking the mixture pro- 
portions as 1 : 15,39, 
as above, the heat avail- 
able per ° F. of drop 
in the temperature of 


the mixture is 1 x .500 
+ 15.39 & .2375 = 4.155 
B.T.U. 




















Fig. 9—Diagrammatic 
representation of a 
magneto-generator 


Since the latent heat of vaporization is very ap- 
feeey 210.5 B.T.U., it follows that this 210.5 

-T.U. must be supplied by the ingredients or by 
heat from some outside source applied directly to 
the fuel. 

Consider the heat supply in the mixture ingre- 
dients themselves. Since the mixture 1 : 15.39 
is capable of supplying 4.155 a ey per ° F. of 


drop, it will require a drop 1 oe = 50.66° F. 


vaporize the 1 Ib. 


in the mixture to completel 
i he mixture 1 : 15.39 


of fuel contained therein. 
cannot exist below 1.5° F., so it will neces- 
sary that both the air and the gasoline have a 
temperature of at least 1.5° + 50.66° = 52.16° F. 
before the commencement of vaporization. If the 
mixture is 1 : 18, it can exist at —5.8° F., and the 
initial temperature of the ingredients must be at 
least 38.3° F. 

If the requisite amounts of fuel and air are 
placed in a vessel insulated from outside heat, the 
above initial temperature values will hold only 
when the time allowance for vaporization is 
unlimited. Compared with the short time in 
which vaporization must be completed in an au- 
tomobile engine, the passage of time before va- 
porization would be completed would be almost in- 
finity. However, there are three methods where- 
by the rate of vaporiza- 
tion may be acceler- 
ated; either the fuel f 
may be introduced in a 
finely divided form; ot 
the initial temperatures 
of the mixture may be 
made higher than the 
above’ values; or a com- 
bination of. both meth- 
ods may be employed. s ( 
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In any case, the tem- 
perature drop can be y 
no more than 45° F. 
in any mixture of gaso- t 
line and air. Therefore, 
if an increase in initial 
temperature is resorted 
to, the final tempera- 
ture will be higher than 
that necessary to sup- 
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Fig. 10—Showing dia- 
gram of a separate- 
ly excited generator 


port the mixture pro- 
portions by just the : 2 
amount that the initial temperature is raised. 


Suppose an initial temperature of 100° F. and a 
drop of 45° The resulting final temperature 
in the mixture will be 55° F. ~ " 

In consideration of the form in which the fuel 
is presented to the air in the average carbureter, 


this final temperature will be higher than 
55° F. because the total amount of fuel 
will mot have been vaporized, and _ the 
amount of heat necessary to complete the 
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vaporization will  re- 
main in the mixture as 
a temperature value. 
But suppose the vapor- | 








ization to have been =] 
completed in two cases a 
with the final tempera- , aw 
ture of 55° F. in one $— 

















and 1.5° F. in the other. 
Since the same amount 
of fuel is present, the 
volumes per lb. of the 
two mixtures, at the | 
same pressures, may be 
taken as bearing the 
same relationship to 
each other as the vol- 
umes per Ib. of dry air : 
at equal pressures and series-wound contin- 
the two temperatures uous-current genera- 
given. Thus, the ratio tor . 
of volumes per Ib. of 
mixture may be ex- 
pressed 1 : 88, for the two mixture temperatures 
of 1.5° and 55° F. respectively. Therefore an en- 
gine can aspirate only .88 the amount by weight 
of 55° F. mixture that can be aspirated of the 1.5° 
F. mixture. Loss in weight of charge will be 
greater than here indicated, since the efficiency of 
oe pengne strokes will vary with density of the 
uid, 

The power of an engine varies as the weight 
of charge, being greater with a lower mixture 
temperature. 


mn 
[= 











Fig. 11—Illustrating a 





Fue. Economy 1n Hick Vetocitizs.—The fuel 
economy resulting from the use of air velocities 
higher than the average, and thus lower pressures, 
is quite marked. Of course, with high charge ve- 
locities, the maximum power is not realized above 
a certain piston speed; but the fuel economy and 
efficiency will be greater within the range which 
the high velocity device can supply without too 
great a loss per cylinder charge. This latter fact is 
easily demonstrated by making two series of runs 
with any multiple-cylinder automobile engine. One 
series should be made with carbureter and mani- 
fold ages of such areas that an average charge 
velocity of about 8,000 feet per minute is had at a 
piston speed of 1,000 feet per minute, and the other 
series with passages which will give the above 
charge velocity at between 600 and 700 feet per 
minute piston speed. 

A comparison of the 
two series of runs will 
show that up to that 
piston speed at_ which 
the volumetric efficiency | 
of the engine pumping 
strokes falls off because 
of too high a charge 
velocity the power de- 
liveries are approxi- 
mately equal, the fuel 
consumption per brake 
horse power hour and 





























the thermal efficiency 
have each been im- 
proved. The passages 








giving the above charge 
velocity at the higher 
piston speeds will permit 
of the development of 
a greater power at those 
speeds, and are thus su- 
perior from the view- : ? 
points of maximum economy and efficiency at maxi- 
mum output, which is the condition desired. 

The points which it is desired to bring out are: 
That the greater the pean drop in the passages 
the more perfect will be the breaking up of the 
fuel, the more rapid will be the agitation and in- 
ternal motion in the mixture column, the greater 
will be the vaporization due to pressure reduction; 
and, as a final result, the fuel will be more thor- 
oughly vaporized, and the mixture more homoge- 
neous. There are in present practice several ex- 
amples of the above utilization of high air veloci- 
ties and low pressure in the carbureter passages. 
In the best of these the maximum charge velocity 
in the manifold and past the valves is kept down 
to the value given above (8,000 ft. per min.); and 
the high velocities and low pressures are secu 
in the carbureter pas- 
sages through several 
spraying nozzles, each 
located in’ a separate, 
small passage. These 
are put into communi- 
cation with the manifold 
in a progressive manner 
in accordance with the 
engine demand; and 
thus practically con- 
stant, high air velocities 
and low pressures are 
maintained, no matter 
how many or how few 
are serving the engine. 

The advantages pos- 
sessed by such a device 
for the vaporization of 





Fig. 12— Representa- 
tion of a_ shunt- 
wound generator 





























Fig, 13—Diagram of a 

separate-circuit, self- 
the fuel are apparent, exciting generator 
though it appears that — 3 é 
these devices were primarily designed with a view 
to securing a more automatic proportioning of 
the mixture. 








THE AUTOMOBILE 


Meeting Recurring Troubles 


Presenting a Series ofthe Most Probable Cases 


A series of correlated short stories, accompanied by diagrams and characteristic illus- 


trations, including the nature of the troubles that are most likely to 


happen to 


automobiles, discussing their causes and effects, all for the purpose of arriving at 


a remedy. 


It is the aim for the most part to show 


how these troubles may be 


permanently remedied, and as a secondary enterprise it is indicated how the auto- 
mobilist can make a temporary repair, thereby enabling him to defer the making 
of a permanent repair until a convenient time arrives. 


Keep THe GaraGe FROM Burninc.—Three or 
four racks full of fire extinguishers and hand 
grenades may a most excellent equipment 
after the garage has started to add itself to the 
list of local conflagra- 
tions; but in this, as 
well as in most cases 
of the kind, an ounce 
of prevention is worth 
ten tons of cure. A 
small box of waste 
may go a long way 
toward being the pro- 
verbial ounce of pre- 





vention, and, if it is 
divided up into two 
parts like the one 














shown in the accom- 

panying sketch, Fig. 

: 1, proves, besides, a 
Fig. 1—Waste box di- great boon to the 
vided in two parts to garage owner. One 


hold soiled and clean 
waste 


part of the box can be 
used for soiled waste 
and the other part for 
‘ clean, 

A box of this sort may be stowed in a small 
place and indeed is better if it is kept off the 
floor at a convenient height, as in this way it 
will be fastened in one Fa and will not be 
kicked to the furthest confines of the building at 
a time when it does not happen to be required. 
The box does not have to be heavily built, but 
should be strong enough to be durable. 

While speaking of boxes it may be well to 
mention the great utility of a series of pans in 
which to put all the fittings which will no doubt 
accumulate as time goes on. These pans may be 
of the type shown in the sketch, Fig. 2, and 
should be carefully classified with descriptive 
labels so that they attain the height of their use- 
fulness. In repair work, where small parts need 
replacing, it will be surprising how many times 
the required part will be found to be in one of 
the pans. 





_ Were to Keep tHe Hose-Kacx.—The proper 
time, of course, to determine the position of the 
hose-rack is when the garage is being built, for 
once the water piping has been put into the build- 
ing, or in some cases left out, it makes a very 
difficult matter of leading it to the desired place. 
The hose-rack should be in such a position that 
the hose can be used to the greatest advantage 
and therefore the position of the valve should be 
carefully determined. the owner has such 
a place that he can wheel the car out of the 
garage and wash it down outside, the ‘hose-rack 
and valve should be placed near the door and 

not at the rear of the 
1’ garage. On the other, 

hand, if the garage is 

in some place where 

the washing will have 

to be done inside, the 














car may be pushed to 

the back ae of = 

Fig. 2—Type of pan to %atage, which shoul 
be used in Bs Pa be equipved with ade- 
miscellaneous fittings quate draining facili- 


ties, and the valve and 
: rack placed so as to he 
convenient. In Fig. 3 is shown a_hose-rack 
and valve in position and the method of sup- 
porting the rack. The hose is kept attached to 
the valve and the nozzle is always in position, so 
that the hose is ready for use at any time. ‘he 
valve and two brackets are placed one above the 
other so that the hose will run free. 

It is of no advantage to have a hose longer 
than will be required, in fact it is a detriment, as 
all the hose will have to be unwound every time 
that it is used. Discretion should be used in 
buying the hose. ; 





A Very Hanpy Toot.—The adjustable spanner 
shown in Fig. 4, while a very handy tool, is 
not found in as general use as its great con- 
venience and flexibility would seem to justify. 
It is very light and may be used for a _ va- 
riety of purposes. Its shape is such that there 
will be very few bolts or nuts on the car which 
will not be in reach with a tool of this nature. 


If more circumspection were used in the pur- 
chase and equipment of the tool kit a great many 
useless tools could be eliminated and the weight 
and inconvenience of the equipment cut down. 
It is generally found in the garage as well as in 
the machine itself that after a time various instru- 
ments of different sorts that were purchased, per- 
haps, in a moment of misdirected enthusiasm or 
for some other reason, will collect. If tools of 
the nature of the adjustable spanner were kept 
the ever-growing list of impedimenta in the 
garage would be minimized. 





Tue THermo-SypHon System.—With this type 
of cooling the recurring troubles are not very 
apt to be frequent or serious unless it is a case 
of gross neglect on the part of the owner or 
driver of the car. In Summer or Winter the 
system will perform its work if treated properly 
without any sign of a balk. The flow of water 
is entirely automatic and will, as a rule, be found 
to be very satisfactory if the pipes are sufficiently 
large. The accompanying cut will give a good 
diagrammatic idea of the oem. In Fig. 5 R, is 
the reservoir, K is the radiator, Cs the water in- 





let to the cylinder 
jacket D,; Ci is the 
water outlet. As the 


temperature of the 
water in the cylinder 
jackets rises the water 
will commence to rise 
up into the watet out- 
let pipe at the top. 
This water will natur- 
ally have to be re- 
placed from the water 
inlet, setting up an 
automatic circulation 
which will be the more 
rapid as the cylinder 
heats up. The water 
in this system main- 














Fig. 3—Showing meth- 


tains a_ well-balanced od of supporting 

temperature, well be- hose-rack with posi- 

low boiling point. tion of valve and 
nozzle 





Tue Correct Way To 
Pour Gaso_tine.—In pouring gasoline from a 
tank as well as in nearly every thing else there 
is a correct and an incorrect way to go about it. 
The correct way is accompanied by cleanliness 
as well as by speed and neatness. The accom- 
panying cut, Fig. 6, shows the correct and the 
incorrect method of procedure. The left-hand 
part of the figure (A) shows the wrong way and 
the right-hand side (B) the right way. If the 
gasoline is poured so that the spout is just on 
a level with the top of the fluid the operator is 
able to regulate the flow at will, and when the 
tank is full he can stop immediately without 
spreading the gasoline over several square inches 
of unnecessary space. He can pour as rapidly 
or as showly as he pleases because he can regu- 
late the head of gasoline over the spout to suit 
himself. While pouring in the incorrect way as 
shown in the left-hand side of the same cut the 
spout is at an almost constant distance below 
the level of the liquid and the gasoline flow 
can not be regulated to any great extent. When 
the tank is filled it will be necessary to stop pour- 
ing at once and in this case it is very hard to do. 





Puttinc A Lock Nut on Correctty.—The lock 
nut, as shown in Fig. 7, is generally smaller 











than the nut whose office it is to hold the bolt 
to its work. The strains on the lock nut are 
not very great in any case, and for this reason 
it does not require so large a bearing surface 
~ the ——. A bolt 
when rought into 
place with a powerful ] 
wrench compresses the 
metal which it bears 
against so that there j 
is always a strain due 
to the elasticity of the Fig. 4—Type 4 ad- 
metal, which impells it le lanner 
to regain its original which will be found 
shape. This longitu- to be a handy tool 
dinal strain on the bolt about the car 
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is all taken up by the threads of the bolt and by 
the threads of the nut which holds the bolt in 
place. Since this strain is ever present the jars 
and vibrations of the machine of which the bolt 
is a part take the réle of a hammer which is 
giving a combination of an outward and lateral 
blow. The very blow that would be employed 
if it was desired to remove the nut with a 
hammer. To overcome this tendency a smaller 
‘nut is placed so as to lock the first nut into posi- 
tion. : 

When putting the lock nut on the bolt it. 
should not be screwed directly down upon the 
first nut in the idea that it will stay there and 
lock it in place, as this is not the case, for the 
two nuts will then merely act as one large nut 
and come off together. The method to be pur- 
sued is different, being to first tighten the nut to 
be locked as much as possible, the lock nut is 
then brought down upon it and turned as far as 
it will go, whereupon the nut first tightened should 
be slightly turned back so as to bear against the 
lock nut. This method will set up reactions in 
metal surrounding the nut which will effectually 
counteract any ten- 
dency the nuts may 
have to jar off. 








Get a _ Goop-Sizep 
Torcu.—If you cher- 
ish any desires to do 
soldering work about 
the garage or, for that 
matter, at all, you will 
no doubt invest in 
some sort of torch in 
order to carry on the | 
work, There are 
torches and _ torches, 
and the kind usually 
seen about the average 

















garage are not excep- Fig. 5—Diagram of 
tionally well suited thermo - syphon_ sys- 
for the work. The tem, R,, reservoir. K, 


radiator. Cy, water 
outlet. Cs, water in- 
let. D,, water jacket. 


form of torch which 
should be bought will 
vary, of course, for 
the different kinds of 
work expected of it, 
but for the average garage equipment a torch 
such as is shown in the illustration, Fig. 8, will 
be the correct type to buy. For all-around _ oses 
a tool should be designed so that it will be large 
enough to handle the most arduous duty to which 
it will be exposed, and it is for this reason that 
a torch of the design depicted in the accom- 
panying illustration should be purchased when 
outfitting the garage or repair shop, 





INITIAL AND FINAL TEMPERATURES IN GASOLINE 
—An initial temperature of 60° F. will suffi- 
cient for vaporization if the nozzle delivers a true 
spray. This will give a final mixture temperature 
which is considerably below the freezing point of 
water, and will thus cause a drying of the air 
through a condensation of the water vapor pres- 
ent. With perfect spraying and initial tempera- 
tures at 60° F., vaporization is still far from in- 
stantaneous, and cannot be completed within the 
carbureter itself. 

A temperature as low as 32° F. would not be 
attained by the mixture within the carbureter and 
lower manifold, but would begin to be approxi- 
mated only toward the upper parts of the mani- 
fold. The heat conducted from the cylinders by 
the passage walls is sufficient to obviate a mixture 
temperature of 32° F. even during the latter = 
of the vaporization, which takes place quite close 
to the cylinders. With initial temperatures at 60°, 
a temperature of 34.5° F. has been observed in a 
perfectly vaporized mixture just before its en- 
trance to the valve pocket. This seems to show 
that the heat of the manifold walls entered into 
the action toward its latter part, and prevented 
freezing of water va- 
por while at the same 
time assisting vaporiza- 
tion. The engine was 
running at about 950 
feet per minute piston 
speed at full load. 

The lowest initial 
temperatures are de- 
termined by the _fine- 
ness of fuel division, 
which is determined A 
by several conditions, 
as mentioned above. 
If the division is im- 
perfect, a greater heat 
supply will be needed 
in order that the va- 
porization may be 
complete within the limited time available, but 
the greater the heat supply the hotter will be the 
mixture and the greater the power losses. 

In the vaporization of fuel in spraying carbu- 
reters it is often found that no air temperature 
to 120° F. is efficacious in bringing about com- 
~- vaporization within the allowable time. 

here the fineness of delivery has been progres- 
rsetag | increased to a possible maximum value it 
has been found feasible to form a mixture of per- 
fectly vaporized gasoline and air with an initial 
temperature of 58 deg. F. 





























Fig 6—Correct and in- 
correct ways to pour 
gasoline, ‘A, incor- 
rect; B, correct. 
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In a typical spraying 

















Lok het om i carbureter the method 
— <4 of application of heat 

= for vaporization for best 

= results will depend up- 

Nut / on the character of the 
/ fuel spray, as well as 

aS i, upon the construction 
ie ail of the mixing cham- 
| ber of the carbureter and 

the form of the mani- 

fold passages. If the 

















Bolt division at the nozzle 
is fairly fine, the ap- 
f lication of additional 
Fig. 7—Showing lock heat as an increased 
nut in position on initial air temperature 
bolt. will, in general, be of 

Spajes : the eater value. 
This is more particularly true if the carbureter 
and manifold passages are free from bends. If the 
passages are tortuous, a heating of the walls will 
assist vaporization with a less expenditure of heat, 
and will give an equally good mixture with a lower 
resultant temperature than will a heated air supply. 
If the nozzle delivery is very poor as regards di- 
vision, heated walls will serve best. 

The whole question as to which of the two 
methods is best for any specific case resolves itself 
into another question—with what is the- liquid 
chiefly in contact after it leaves the nozzle? If 
the nozzle so divides it that it remains chiefly en- 
trained in the air column, a heating of the air will 
ive the best results; if the division is coarse, the 
liquid will be spread over the walls, and a heat- 
ing of the walls will then be the better method, 
subject to the same condition of proper tempera- 
ture maintenance. The extent to which fuel di- 
vision is carried at the nozzle determines the tem- 
perature at which the mixture can be formed for 
any degree of vaporization. 














Tyres or Etectric GenERAToRS.—The magneto 
generator, besides being the first type of electric 
generator in use, is the simplest as well as the 
cheapest mechanical generator. Since, for the 
power provided, this machine is the heaviest and 
most bulky, it 1s only in use for light work, such 
as ignition, bell-ringimg and other light require- 
ments. As shown in Fig. 9, the magnetic field 
is permanent, the poles being indicated by the 
letters N and standin or the north and 
south poles respectively. he magnets are very 
heavy and large, and it is for this reason that 
the magneto-machine can not be used in the 
larger kinds of work for which an electric gene- 
rator is required. The duty imposed by the elec- 
tric ignition of an automobile engine, while con- 
tinuous, is not heavy. The continuity renders 
battery ignition undesirable on account of the ex- 
haustion of the batteries after a comparatively 

short time M4 service, 
although at first there 
is mo more desirable 
form of ignition than 
that obtained from the 
use of batteries on 
automobile or motor- 
boat. The magneto 
meets the requirements 
of ignition perfectly, as 
it has the two good 
featvres of simplicity 
and constancy. For 
this reason it is very 
reliable, and magneto 
trouble has been re- 
duced to a minimum. 
Any ignition trouble is 
much more liable to be 
in some other ‘part of 
the circuit than in the magneto. If anything does 
go wrong with the magneto it is best that ‘an elec- 
trician be allowed to do the repairing. 

















Fig. 8—Iilustrating the 
proper kind of torch 
to meet the test of 
average service 





Tue Separatety Excitep GENERATOR.—The re- 
quirements of an electric generator to meet the 
vicissitudes of larger work than that to which 
the magneto machine is generally adaptable are 
met by the separately excited generator.. In this 
type of generator the field magnets are. excited 
by means of a coil fed from -some source of 
electrical energy other than the current from 
the generator itself. This type of generator 
possesses all the qualities of the magneto without 
the disadvantage’ of the great weight and bulk 
of the latter relative to the electromotive 
power produced. It requires, however, a sep- 
arate source of current for excitation purposes 
only and it is for this reason that the method 
is not employed more extensively; as it would 
require an auxiliary machine or battery, there- 
fore, the system is not used except where there 
are many machines in action and in cases where 
the terminal voltage exceeds about 800 volts. 
The greatest use for this type of electric genera- 
tor is in exciting the magnetic field of alternating- 
current generators since a steady magnetic 
field can not be produced by an alternating cur- 
rent. Fig. 10 gives a diagram of this ; 

In this machine as in the magneto the electro- 
motive force may be governed in three ways: By 
altering the speed of rotation of the armature, 
by varying the number of conductors by remov- 
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ing some of the brushes, and by changing the 
magnetic flux through the armature. The latter 
is done in the case of the magneto machines by 
shunting the flux away from the armature by 
means of an auxiliary piece of iron. In the 
self-exciting generator the magnetic flux is varied 
by changing the number of turns in the solenoid 
or exciting coil, or by regulating the strength of 
the exciting current. Continuous current genera- 
tors may be made self-exciting by several methods. 

The remaining types of generators are shown 
diagrammatically in Figs. 11, 12 and 13. The 
series continuous-current generator has the great 
disadvantage, as it does not start to generate until 
a certain speed of rotation has been reached that 
it is also liable to become reversed in polarity. 
The greatest use of series-wound generators is 
to supply arc lamps in series, The shunt dynamo 
sends a small part of the current from the arma- 
ture through the field winding. When properly 
designed the machine is -self-reghlating at mean 
When overloaded the electromotive force 
soon reduces itself to zero. The separate-circuit, 
self-exciting generator supplies the field circuit 
by part of the armature or by a separate winding 
on the armature as shown in the illustration. 
It is much like the separately excited generator. 


loads. 





Latent Heat oF VaAporizatron or GASOLINE— 
The specific heat or 
amount of heat meas- 
ured in B.T.U. (British 
Thermal Units) neces- 
sary to raise 1 lb. of 
asoline 1° F. is .500. 

ence a drop of 1° F. 
in the temperature of 
1 lb. of gasoline cor- 
responds to the dissi- 
pation of .5 B.T.U. ai 
The specific heat of air 
at constant pressure is % 
.2375; and a drop of 
1° F. is attended by the — | 
dissipation of .2375 

B.T.U. r Ib. of air. t 

Taking the mixture pro- 
portions as 1 : 15.39, 
as above, the heat avail- 
able per ° F. of drop 
in the temperature of 
the mixture is 1 X .500 
+ 15.39 & .2375 = 4.155 
B.T.U. 
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Fig. 9—Diagrammatic 
representation of a 
magneto-generator 


Since the latent heat of vaporization is very ap- 
big 210.5 B.T.U., it follows that this 210.5 
U. must be supplied by the ingredients or by 
heat from some outside source applied directly to 
the fuel. 
Consider the heat supply in the mixture ingre- 
dients themselves. Since the mixture 1 : 15.39 
is capable of supplying 4.155 ar per ° F. of 


drop, it will require a drop of —— = 50.66° F. 
4.155 


in the mixture to completely vaporize the 1 Ib. 
of fuel contain:d therein. The mixture 1 : 15.39 
cannot exist below 1.5° F., so it will be neces- 
sary that both the air and the gasoline have a 
temperature of at least 1.5° + 50.66° = 52.16° F. 
before the commencement of vaporization. If the 
mixture is 1 : 18, it can exist at—5.8° F., and the 
initial temperature of the ingredients must be at 
least 38.3° F. 

If the requisite amounts of fuel and air are 
placed in a vessel insulated from outside heat, the 
above initial temperature values will hold only 
when the time allowance for vaporization is 
unlimited. Compared with the short time in 
which vaporization must be completed in an au- 
tomobile engine, the passage of time before va- 
orization would be completed would be almost in- 
nity. However, there are three methods where- 
by the rate of vaporiza- 
tion may be acceler- 
ated; either the fuel f 
may be introduced in a 
finely divided form; ot 
the initial temperatures 
of the mixture may be 
madé higher than the 
above’ yalues; or a com- ae 
bination -of. both meth- Sapoot) 
ods may be employed. a)" 

In any case, the tem- s ( .)) N 1 
perature drop can be : 
no more than 45° F. 
in any mixture of gaso- t 
line and air. Therefore, 
if an increase in initial 
temperature is resorted 
to, the final tempera- 
ture will be higher than 
that necessary to sup- 
port the mixture pro- 
portions by just the 
amount that the initial temperature is raised. 
Suppose an initial temperature of 100° F. and a 
drop of 45° F. The resulting final temperature 
in the mixture will be 55° F. 

In consideration of the form in which the fuel 
is presented to the air in the average carbureter, 
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Fig. 10—Showing dia- 
gram of a separate- 
ly excited generator 


this final temperature will be higher than 
55° F. because the total amount of fuel 
will not have been vaporized, and _ the 
amount of heat necessary to complete the 
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vaporization will  re- 
main in the mixture as 
a temperature value. 
But suppose the vapor- | 
ization to have been 
completed in two cases C 
with the final tempera- , 
ture of 55° F. in one ¢ 
and 1.5° F. in the other. 
Since the same amount 
of fuel is present, the 
volumes per lb. of the 
two mixtures, at the { 
same pressures, may be 
taken as bearing the 
same relationship to 
each other as the vol- 
umes per Ib. of dry air , - 
at equal pressures and series-wound contin- 
the two temperatures uous-current genera- 
given. Thus, the ratio tor , 
of volumes per lb. of 
mixture may be _ ex- 
pressed 1 : 88, for the two mixture temperatures 
of 1.5° and 55° F. respectively. Therefore an en- 
gine can aspirate only .88 the amount by weight 
of 55° F. mixture that can be aspirated of the 1.5° 
F. mixture. Loss in weight of charge will be 
greater than here indicated, since the ciency of 
ae pens strokes will vary with density of the 
uid, 

The power of an engine varies as the weight 
of charge, being greater with a lower mixture 
temperature. 








reuse 


























Fig. 11—Illustrating a 





Fue. Economy 1n Hich Vetocitizs.—The fuel 
economy resulting from the use of air velocities 
higher than the average, and thus lower pressures, 
is quite marked. Of course, with high charge ve- 
locities, the maximum power is not realized above 
a certain piston speed; but the fuel economy and 
efficiency will be greater within the range which 
the high velocity device can supply without too 
great a loss per cylinder charge. This latter fact is 
easily demonstrated by making two series of runs 
with any multiple-cylinder automobile engine. One 
series should be made with carbureter and mani- 
fold ages of such areas that an average charge 
velocity of about 8,000 feet per minute is had at a 
piston speed of 1,000 feet per minute, and the other 
series with passages which will give the above 
charge velocity at between 600 and 700 feet per 
minute piston speed. 

A comparison of the 
two series of runs will 
show that up to that 
piston speed at which 
the volumetric efficiency 
of the engine pumping 
strokes falls off because 
of too high a charge 
velocity the power de- 
liveries are approxi- 
mately equal, the fuel 
consumption per brake 
horse power hour and ‘ 
the thermal efficiency se 
have each been im- 
proved. The passages 
giving the above charge 
velocity at the higher 
piston speeds will permit 
of the development of 
a greater power at those 
speeds, and are thus su- 
perior from the view- . 
points of maximum economy and efficiency et maxi- 
mum output, which is the condition desired. 

The points which it is desired to bring out are: 
That the greater the oe drop in the es 
the more perfect will be the breaking up of the 
fuel, the more rapid will be the agitation and in- 
ternal motion in the mixture column, the greater 
will be the vaporization due to pressure reduction; 
and, as a final result, the fuel will be more thor- 
oughly vaporized, and the mixture more homoge- 
neous. There are in present practice several ex- 
amples of the above utilization of high air veloci- 
ties and low pressure in the carbureter passages. 
In the best of these the maximum charge velocity 
in the manifold and past the valves is kept down 
to the value given above (8,000 ft. per min.); and 
the high velocities and low pressures are secu 
in the carbureter pas- 
sages through several 
spraying nozzles, each 
located in’ a separate, 
small passage. These 
are put into communi- 
cation with the manifold 
in a progressive manner 
in accordance with the 
engine demand; and 
thus practically con- 
stant, high air velocities 
and low pressures are 
maintained, no matter 
how many or how few 
are serving the engine. 

The advantages pos- 
sessed by such a device 
for the vaporization of 
the fuel are apparent, 
though it appears that . : : 
these devices were primarily designed with a view 
to securing a more automatic proportioning of 
the mixture. 
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Fig. 12— Representa- 
tion oO a shunt- 
wound generator 





























Fig, 13—Diagram of a 
separate-circuit, self- 
exciting generator 
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Modern Automobile Factory Practice 


Electric Drive the Trend in the Newer Plants 


The problems peculiar to the manufacture of automodiles 
are met in at least a representative number of large 
plants by the electrically driven machines which com- 
bine the advantages of flexibility and low first cost 
with that of insurance against heavy financial loss in 
off years. The product of the General Electric 
Company is used to illustrate some of the points. 


HE manufacture of automobiles on a large scale is con- 
E32 ducted under conditions which are peculiar to the auto- 
mobile industry rather than typical of modern machine 
shop practice. A large percentage of all the cars purchased are 
pleasure vehicles, hence they represent the idle capital in the 
country which is directly dependent upon the prosperity of the 
times. It is evidently impossible to predict therefore the probable 
demand for any appreciable time in advance. For this reason 
the factory apparatus has been designed in a large majority of 
cases to give the maximum flexibility with a minimum invest- 
ment. Or the factory must be able to meet the greatest demands 
which will be laid upon it as well as not to suffer financial loss 
during an off year. 

Where electric drive is used, for the most part, the rates are 
low for the power used during the ordinary working day, and 
the consumers are thus saved the lange and somewhat risky in- 
vestment of expensive generating equipment. There are, how- 
ever, several isolated automobile plants in various parts of the 
country a small percentage of which are using direct cur- 
rent apparatus, although in general alternating current is em- 
ployed. This is the most satisfactory source of power, since the 
factory is able to use polyphase induction motors and to take 
advantage of the reliable and simple features of construction 
which are peculiar to these types of motors. 





Fig. 1—Synchronous motor generator set consisting of 900-250-volt gen- 
erator and 900-220-volt synchronous motor 


in one of the largest groups of automobile manuiacturing 
buildings in the United States the electric power is supplied from 
a steam generating station having a capacity of 7,000 kilowatts. 
The generating units consist of two Curtis turbine alternating 
current, three-phase, 60-cycle, 5,000-volt generators, one of the 
vertical and the other of the horizontal type. Energy is trans- 
mitted at the generator potential to the plants by an under- 
ground conduit system composed of five three-phase lead-covered 
cables insulated for 24,009 volts, each cable having a normal 
capacity of 2,500 kilowatts. The conduit system is arranged to 
receive additional cables as they may be required. In addition to 
the load imposed by the automobile plant, the power station 
supplies light to a city of 40,000 population. 

The largest plant in this group employs about 9,000 men and 
turns out 180 complete cars per day. The electrical distributing 
system of this concern consists of nine step-down transformers 
for reducing the potentiality of the incoming current from 5,000 
volts to the working voltage of the motors and the lighting cir- 
cuits. The motors are operated from three-phase, 440-volt mains, 





Fig. 2—Type of multiple-spindle drill generally employed for motor castings 


while the lighting is supplied from single-phase, three-wire, 110- 
220-volt mains. 

The transformer stations are completely equipped with control 
and distributing apparatus, including large oil-break switches 
for high- and low-tension currents, tubular busbars of seamless 
copper and all protective devices. The transformer capacity totals 
6,375 kilowatts for power and 1,650 kilowatts for the lighting cir- 
cuits. Fifty-two oil-break switches ranging in capacity from 500 
to 2,000 amperes are employed. Energy is distributed through 
the building in iron pipe conduits. 

. The factory machinery will be found in most cases to be suit- 
able for constant speed drive, and the squirrel-cage type of in- 
duction motor will be suitable. In the above-mentioned factory 
this type of motor was made standard and was mounted in bays 
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in the single-story buildings, while in buildings of more than 
4ne story they were suspended from the ceiling. One hundred 
and eight-five motors ranging in size from 5 to 100 horse- 
power capacity are installed; the 25, 35 and s5o-horsepower 
sizes predominate, however, and a large number of motors of 
this size kept on hand enables the electric department to make 
rapid changes on short notice in case of a breakdown or change 
in the load requirements. Frequent tests should be made on all 
the motors so as to keep the load on each as nearly normal as 
possible. 

The sheet metal working departments require large form- 
presses which will be operated by electric motors of 35 horse- 
power. In the factory described these motors are mounted in the 
bay, similar to the manner: described for the group drive. The 





Fig. 3—Miliing machine driven by 1-2-horsepower, 
motor 


1200-220-volt, induction 


electro-plating department in this factory is equipped with two 
generating sets supplying current for this purpose. Each of 
these consists of a 35-horsepower motor driving a 24-kilowatt 
low-voltage generator by means of a chain belt. 
busses carry the current to the electro-plating vats. 

In the building of the engine the work is done to the greatest 
advantage when all of it is concentrated in one building. The 
machinery required would be all the necessary apparatus for the 
machining, assembling and preliminary trials on the engines. In 
the above factory this department is supplied with twenty-two 35- 
horsepower, three 25-horsepower and five smaller motors, each, 
in most cases, driving a separate tool, as shown in Fig. 2. In 
the forging department both steam and electricity are used; 
steam for some of the larger hammers, while the smaller ham- 
mers, shears, presses, blowers and air compressors are operated 
by electricity. The assembly and body building departments do 
not require much power equipment, as a large part of the work 
is of necessity done by hand. 

It has been the experience of the larger companies that where 
a concern could predict accurately the output, they are gradu- 
ally putting a separate motor on each machine (Figs. 3 and 4). 
The frames and motors in this case are made interchangeable 
and several advantages are claimed for this system. 


Large copper 





Removinc Ticht Vatve Caps.—When the valve caps stubbornly 
resist all efforts to remove them from their positions, try run- 
ning the engines until they are warm and then put cold water 
in each cap. The cap will contract sufficiently to loosen. 
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1800-220-volt motor driving miller on as- 


sembly floor 


4—1-horsepower, portable 


lig. 


The Automobile Opens 
New Territory 


Vany beautiful but inaccessible spots along the shores of rivers, 


sound and ocean, as well as in the mountains, which were, 
until recent years, almost unknown except to an occasional 
straggler, have now developed into convenient and ideal 


locations for country homes. 


HE automobile has done much in the way of building up 
outlying districts in the small towns where tfolleys are not 
paying propositions and which have been clustered around the 
railway station, but it has of late years gone a step further and 
has been the means of opening up for summer homes, spots 
where the beauties of nature are unspoiled by frequent tra‘fic. 
There are many places where the inhabitable sections must be 
reached from the depot by means of a stage or some sort of rig 
driven and owned by people who are entirely independent of the 
livery business as a means of livelihood and therefore not apt 
to worry very much if a morning call or two are neglected be- 
cause the horses are needed out in the fields. 

The automobile owner is not troubled in this manner 
does not have to gauge the distance he lives away from the 
depot by his sprinting ability when he hears the whistle of 
the approaching train. Instead he is able to pick out the most 
favored spot in building his summer home and the real estate 
will cost him less because he is further from the noisy trains. 


and 





SMOKE IN THE SicHt Feep—lIf the glass becomes opaque 
through the backing up of smoke from the crankcase a good 
method of prevention is to make a U-bend in the oil pipes at 
some point in their length where they are horizontal, if pos- 
sible. This will form what is known by plumbers as a trap, 
and while making no difference to the flow of oil will effectually 
check the passage of smoke from the crankcase to the sight feed. 





ENGINE Appears To Lose Power—If an engine appears to lose 
power without reason apparently, and nothing can be found 
which is wrong in the working parts of the engine, it may be that 
the brakes are on when they are supposed to be off. There is a 
rather inaccessible adjustment on some brake couplings which 
is likely to work loose, and lengthen the connections so that the 
brakes may be on at either end of the brake-lever quadrant. 
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A New Type of Valveless Motor 


Describing a Method of Complete Exhaust Scavenging 


wo problems that are ever before the minds of designers 
of internal combustion motors have been combined 
in one motor by a Belgian named Cottin, and the 
description of which appeared in La VigsAutomobile. 
The valveless theory part seems to have been well 
thought out, and the hemispherical shape of the com- 
bustion chamber does away with all pocketing. 


ALVELESS motors are becoming modish; there is noth- 
ing surprising about this, as inventors are working over-| 


time on the subject. } 
ironmonger and the doctor rack their brains to 
matter as giving warning of a protest, weighing 2 cents’ worth 
of mustard or nails, or making their fellow-beings swallow, 
through publicity, pills specially concocted for pale people? 

To obtain perfect running is a problem considerably more 
complex than the majority of inventors opine. 

The most important points to be considered in designing 
motors in general and valveless in particular are: 

1. Lubrication. 

2. Gastightness, and 

3. Expansion. 

These three points are precisely the ones that remain in the 
background when an endeavor is made to solve the problem on 
paper. 

In describing the Cottin motor a certain peculiarity is pre- 
sented which raises one of the most interesting problems in the 
construction of motors. 


It Is Possible in the Cottin Motor to Effect a Com- 
plete Scavenging of the Burned Gases 

It is a well-known fact, that, in the ordinary motor, the com- 
pression chamber remains filled at the end of the stroke with 
dead or burned gases which have a pressure in the neighborhood 
of the atmospheric. 

These dead gases mix with the new gases that are sucked in 
on the intake stroke. They dilute the fresh gas and heat it. 
































Fig. 1—Sectional views through the Cottin motor, showing the shape of 
the rotary valve and the method of driving the valve by means of silent 
chain 


Why is it that the janitor, grocer, 
invent a! 
valveless motor? Do they really think that it is such a simple: 


From the thermodynamic point of view they are injurious, as 
they diminish the weight of the intake charge. 

In a motor with 5 kilogrammes of cold compression equal to 
about 70 pounds per square inch, for example, the compression 
chamber has a volume equal to one-quarter of the piston dis- 
placement. If this space were to be filled either with fresh 
gas or pure air instead of dead or burned gases, the weight of the 
total cylinder volume will be increased about 25 per cent. and it 
is to be confidently expected that the motive power will increase 
in an equal proportion. One would imagine that the scavenging 
motor will heat less than the motor that is not scavenged. — It is 
a known fact that the calories that find their way through’, the 
cylinder walls of the motor are in a large degree occasioned \by 
the burned gases that remain in the cylinder during the exhaust 
stroke, and in the compression chamber during a great part of 
the admission stroke. 

Take away these heated gases which are in the neliitierteed 
of 300 to 400 degrees Centigrade (570 to 750 Fahrenheit) from; 
the compression chamber and replace them with fresh air of a 
temperature of about 15 to 20 degrees Centigrade (59 to 68 
Fahrenheit) and the heating of the motor will be diminished in 
a large degree. 


How Is It Possible to Produce this Scavenging Effect 
in a Four-Cycle Motor? 


It is a simple matter to produce it in two-cycle motors. The 
Cottin motor offers a solution and is composed essentially of a 
cylinder and a distributor situated in the head of the motor. 
The distributor D shown in Fig. 1 consists of a cylinder slightly 
conical or spherical rotating at one-quarter the speed of the 
crankshaft. It is hollowed out in two cells K and K’, the chords 
of which are equal to the bore of the cylinder. As the distribu- 
tor rotates it covers and uncovers the ports A and E for the 
intake and exhaust respectively. The cylinder head is a com- 
munication with the base chamber of the motor which is her- 
metically sealed by the pipe T and by the exterior air by the 
port B?. 

Referring to Fig. 2, the left-hand illustration (A) shows the 
valve at the end of the suction stroke, the intake port A and the 
exhaust port E are covered and the piston P on its upward 
stroke will compress the gas in the concave cell K, but at the 
same time as the base chamber H in Fig. 1 is hermetically sealed 
a depression is produced. Pure air sucked in from the exterior 
enters by the port B*, filling the cavity K’ and will enter by the 
pipe T into the base chamber. 

Again referring to Fig. 2, (B) shows the piston at the top 
of the compression stroke and the cavity K is placed symmetric- 
ally over the piston thereby forming a hemispherical com- 
pression space. 

The suction of air in the base chamber will have finished by 
this time and the expansion will commence. (C) shows the 
piston at the lower dead center, and the expansion is terminated. 
As the exhaust is about to commence the exhaust port E will 
be uncovered and the cavity K will be placed in communication 
with the atmosphere. 

Eamining the last phase of the cycle at Fig. 2 (D) will show 
the piston at the top dead center. The burned gases have been 
completely displaced from the cylinder, due to the position taken 
by the distributor which exactly fills the cavity formed by the 
head of the piston. At this moment the piston commences to de- 
scend and the cavity K’ places the cylinder in communication 
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with the carbureter and the intake stroke 
commences. At the same time the piston 
compresses the fresh air previously taken 
in to the base chamber by the port B* 
and the cavity K’. The cavity K re- 
mains in communication with the atmo- | 
sphere through the exhaust port E, and | 
the air compressed in the base chamber | 
finding an exit by the pipe T, and the | 
port B® placed about 45 degrees from E | 
ejects through the orifice E the burned | 
gases that remain in the cavity K after | 
being expelled from the cylinder. This ex- | 
pulsion takes place after the time when the | 
piston will have descended to the lower | 
dead center. By that time one of the | 
sides of the cavity K will obstruct the ex- | 
haust port E and the other side will open | 
B* as was shown in the first position of 



































(B) 








the piston when this latter rises, sucking 
pure air, but this time by the cavity K. 

It should be noticed that when the dis- 
tributor takes the position as shown at (B) 
and (C) in Fig. 2 the piston has compressed and allowed the gas 
in the crankcase to expand, the orifice B" being covered. One 
could profit by this to place in the pipe T a valve or distributor 
and compress the air in a reservoir which could be used for 
automatically starting the motor, pumping the tires, working 
sound signals or brake application, thereby saving the installa- 
tion of a pump specially designed for these purposes. 

This description of the workings of a motor scavenging 
the burnt gases only takes into consideration the base chamber 
of the motor itself as an air compressor, but it is clear that it is 


Fig. 2—A, the position of the valve at the end of the induction stroke; B, 
valve at the end of the compression stroke; C, 
stroke with the port E about to be uncovered; 
is about to open the port A 


n¢ osition of the 
sition of the valve at the end of the expansion 
, exhaust stroke having been completed the valve 


possible to have a separate compressor outside the motor. In 
that case there would only be a simple explosion from B* to E 
and the port B® could be suppressed if it were found desirable. 
In order to obtain a self-starter it would be sufficient in several 
multi-cylinder motors to open a cock to allow the compressed air 
to enter in one or several of the cylinders through the cavities 
of the distributor. It could also be obtained by the movement 
of the distributor to a certain angle. It would be necessary to 
give some advance to the valve in practice to take care of the 
lag in opening. 


Calendar of Coming Events 
Handy List of Future Competitive and Show Fixtures 


Shows 


pe | eee - New York City, Grand Central Palace, Annual Show, 
( Automobile Manufacturers’ Association of America. 

Tan. 6-13...........New York City, Madison Square Garden, Twelfth An- 
nual Show, Pleasure C. Division, Automobile Board 

~ _of Trade. 

SS | arr rer S New York City, Madison Square Garden, Annual Show, 
Motor and Accessories Manufacturers. 

eS er rey New York City, Grand Central Palace, Twelfth Annual 
Show, National Association of Automobile Manufac- 
turers. 

Pe BBG 66 cicnenas New York City, Madison Square. Garden, Twelfth An- 
nual Show, Commercial Division, Automobile Board 
of Trade. 

Jan. 27-Feb. 10....Chicago Coliseum, Eleventh Annual Automobile Show 
under the auspices of the National Association of 
Automobile Manufacturers. f 


Race Meets, Runs, Hill-Climbs, Etc. 





Aug. 12-18......... New Orleans-to-Memphis Good Roads Tour, New Or- 
le-ns Picayune. 

pS |. Pree ree Baltimore, Md., Track Races. 

pe” a te Philadelphia, Reliability Run, Quaker City Motor Club. 

pe | eee ee ——— Mass., Hill Climb, Worcester Automobile 

ub. 

Aug. 17............ 5t. Louis, Mo., Keliability Run, Missouri Automobile 
Assn. 

Pe ) * eee = Ill., Stock Chassis Road Race, Chicago Motoi 
‘lub. 

Sats Laois csacce eve Oklahoma, Reliability Run, Daily Oklahoman. 

Sept. .- Brighton Beach, N. Y., Track Races. 

Sept. 4...cccccccee Denver, Col., Track Races, Denver Motor Club. 

Sept. 7-8.......++- Philadelphia, Track Races, Philadelphia Auto Trade 
Association. 

Sept. 7-9. ...ecseee Hamline, Minn., Track Races, Minnesota State Auto- 
mobile Association. 

Sept. 7-10......+.. Buffalo, N. Y., Reliability Run, Automobile Club oi 
Buffalo. 

Sept. Gocccccccqecsd Augusta, Me., Hill Climb. 

Sept. 13. .scccccsss Grand Rapids, Mich., Track Races, Michigan State Auta 
Association. 

Sept. 15...... ..++. Knoxville, Tenn., Track Races, Appalachian Exposition. 

Sept. 16... ccccscee Syracuse, N. Y., Track Races, Automobile Club and 
Dealers. 

Sept. 18-20........ Cenes, ae, Commercial Reliability Run, Chicago Mo- 
tor Club. 


Gest, BB. .cccvcvses Detroit, Mich., Track Races, Michigan State Agricul- 
tural Society. 


Gee cckienbereaen Brighton Beach, N. Y., Twenty-four-Hour Race. 

ret re Denver, Col., Track Races, Denver Motor Club. 

BOGE « 6 céandnndinenn ws Mich., Reliability Run, Wolverine Automobile 
Club. 

Sept. .............Steubenville, O., Hill Climb, Automobile Club of Jeffer- 
son County. 

Gat, B48 ..c64 cencens Danbury, Conn., Track Races, Danbury Agricultural 
Society. 

Seer rere Philadelphia, Fairmount Park Road Races, Quaker City 
Motor Club. 

OE DBDs candice .» Chicago, Ill., Thousand-Mile Reliability Run, Chicago 
Motor Club. 

Oct. 13-14......00. Atlanta, Ga., Track Races. 

Get: B45 crcconcdac Santa Monica, Cal., Road Races. 

aS eee Harrisburg, Pa., Reliability Run, Motor Club of Har- 
risburg. 

Nee Accviessavies Waco, Tex., Track Races, ,,aco Auto Club. 

ee Serer Philadelphia, Relizbilitvy Run, Quaker City Motor Club. 

Now, 46.5.- it sc 04's Los Angeles,-Phoenix Road Race, Maricopa Auto Club. 

Mow. S.viah etesee Phoenix, Ariz., Trac< Races, Maricopa Automobile Club. 

Nov. 9, 11, 18... <0 ee Antonio, Tex., Track Races, San Antonio Auto 
“ub. 

Hee, 20. tv ctescaan Savannah, Ga., Vanderbilt Cup Race, Savannah Auto- 
mobile Club. 

Woe. Bbcicrace<éae Los Angeles, Cal., Track Races, Motordrome. 

SS Pere oa > ae Ga., Grand Prize Race, Savannah Automobile 

ub. 

Wi ciate basen - Columbia, S. C., Track Races, Automobile Club of 
Columbia. 

 -.* Fe Los Angeles, Cal., Track Races, Motordrome. 

Date indef. .....0< Port Jefferson, L. I., Hill Climb, Port Jefferson Auto- 
mobile Club. 

Date tudefs.. 6600 os a L. I., Road Race, Port Jefferson Automobile 
Club. 

Foreign Fixtures 

Sept. BU vc.0:0060 vse Roubaix, France, Agricultural Motor Vehicle Show. 

Ee PTT Tee Bologna, Italy, Grand Prix of Italy. 

Sest; 10-B0.i 6.6 sc Hungarian Small-Car Trials. 

Sept. 16.....scccces Russian Touring Car Competition, St. Petersburg to 
Sebastopol. 

Sept. 17. .ccsivevpe Semmering, Austria, Hill Climb. 

Sem, Wiese aviisdte Start of the Annual Trials Under Auspices of /’Auto, 


France, 
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HEN the makers of automobiles promise to de- 
liver a certain number of cars at a given time 
and the agencies of the companies are induced to rely 
upon any such promise, it requires no very great amount 
of discrimination in reaching the conclusion that the 
agents will suffer great pecuniary loss unless all such 
promises are scrupulously kept. How to keep a prom- 
ise of delivery is a simple matter if the system in vogue 
in the plant where the cars are made is up to the level 
of the task. But how many heads of companies fully 
realize the importance of having a well-worked-out sys- 
tem for routing the work and keeping the parts that 
compose the cars so completely on the go that they will 
come out finished on time? 


* * * 


| OOKING at this matter from another and even more 
~ important angle, how about the makers of automo- 
biles who idle away a large part of the construction 
year in a futile effort, finding when it is too late that 
the work, at least a large part of it, will have to be done 
on overtime? Who will say that the work as done at 
night will be as good as the work that is done in a well- 
regulated shop in the daytime? The sap of profit of 
the enterprise is most likely to be wasted at night when 
work is done in this way, and too often the character of 
the workmanship sinks to a low ebb. This would all be 
avoided in any shop were it possible to bring the man- 
agement to the point of adopting a shop system. 
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7, is still another reason why a good shop sys- 

tem is needed. No company can afford to disap- 
point its customers. It will be fatal to the; reputation 
of a maker to accept the deposit of a purchaser, prom- 
ising delivery at a certain date, and fail to keep faith. 
Not a few users of automobiles have been disappointed 
in this way. Not one of these disappointed purchasers 
will have a good word for the maker who is at the bot- 
tom of the trouble. It is far from good practice to 
pay large amounts of money for advertising and other 
sales work of a missionary character, getting “pros- 
pectives” into a receptive state of mind, if it is for no 
better purpose than to arouse their spleen. 


* %* * 


he hab as it may seem, there are many difficulties 

in the path of the engineer who essays to build 2 
good automobile by way of the parts maker. It is not 
that the parts, when properly made, are not all that 
they should be; the real difficulty is that the engineer 
who relies ‘upon, the maker of the parts for his source 
of supply is prone to allow the work to go on to the 
end without chécking up the activities of the maker of 
the parts. The engineer, if he finds that the parts are 
not up to his standard, makes the discovery when it is 
too late to be of any service to him. It is just as neces- 
sary to inspect parts that are being made by a maker 
of parts as it is to keep an eye on the parts that are 
being made in the home plant. It would be too much 
to expect that the parts maker could build so much bet- 
ter than the home work that it would be unnecessary to 
inspect the work. Instantly it is deemed necessary to 
make inspections, it only remains to say that the best man 
to do the inspecting is he who guarantees the product to 
the purchaser, since the risk must fall upon him. 


x* * * 


W HILE it is scarcely to be expected that the world’s 

supply of stupidity will give out this side of the 
millennium, the fact remains that there is no good rea- 
son why railroad companies should hold a monopoly of 
this atmosphere of the obtusely inclined. Take, for 
illustration, grade crossings; the idea that it costs too 
much to eliminate them is a threatening situation to con- 
template. If a railroad company cannot see its way 
clear to eliminate these terrible instruments of destruc- 
tion, then, the question is, Can the traveling public af- 
ford to risk life and limb in its cars; on its roadbed, or 
in its care? The leading story in THE AUTOMOBILE this 
week will suffice to show that grade crossings are a 
menace to the public, nor can it be claimed that it is 
the automobiling public alone that is doing all of. ihe 
suffering. But even were it possible to say that only 
automobilists suffer from this class of neglect, who will 
care to go on record as advocating that this type of 
grave danger be continued? That the railroad company 
is not to be relied upon to cure the disorder is a mat- 
ter that can be easily proven; for several years the head 
of one of the railroads in the vicinity of New York has 
been claiming in public print that it is the automobilist 
who is at fault! It is admittedly against public policy 
to electrocute a railroad president every time a citizen 
is killed by a railroad train, but this is no good ground 
for claiming that a man should be crushed under a rail- 
road train just because he is the owner of an a:tomobile! 


August 10, I9II 


THE AUTOMOBILE 


M.C. A.’s Most Important Meeting 


Essential Elements 


First in size and importance among all the meetings that 
have ever been held by the Manufacturers’ Contest 
Association as far as racing and contests are con- 
cerned is the one scheduled to commence to-day at 
Detroit, which will remain in session over to-morrow. 
The fate of stock cars as such in competition, of 
reliability tours, of truck trials and circular-track 
competition are all to be discussed. 


ETROIT, Aug. 9.—Preparations have been made to ac- 
1) commodate fully two-thirds of the representatives of 
members of the M. C. A. and a list of twenty or more 
invited guests at the meeting of the General Rules Committee 
of that organization which will take place to-morrow and Fri- 
day in this city. The guests referred to include the members 
of the Board of Review—the Supreme Court of motordom— 
and heads and members of the Technical Committee and Con- 
test Board as well as others. 

The program of the meeting is the most important ever taken 
up by the M. C. A. and includes consideration of and action 
upon the essentials of automobile sport. Among the subjects 
to be considered are the questions as to the advisability of in- 
sisting on strict stock classifications in contests of that variety; 
as to the advisability of holding reliability tours, and, if so, 
what kind and how many; whether the rules governing truck 
contests and trials are adequate and equitable and whether such 
trials are of service, and as to the holding of sanctioned meet- 
ings on ordinary one-mile dirt tracks. 

Under each of these four heads there will be a wide discus- 
sion and it is quite likely that some radical action may develop 
as a result of the meeting. Among the general topics that will 
have attention will be the following: Shall the Contest Board 
promote any contest? Shall special rules be made or special 
dispensations granted for any event within thirty days of the 
start of such contest? What shall be the definition of a “con- 
test”? 

If the committee decides to abolish stock car contests, or 
bars racing on mile tracks, or frowns on truck trials, or de- 
cides not to countenance national reliability runs and tours the 
result will be a radical change in the sporting situation. Such 
rulings are not looked for by the trade generally, but the mere 
fact that the M. C. A. is considering them at all is taken as an 
evidence that the contests in 1911 so far have not proven 
broadly satisfactory as to volume or results. 





Nobody Knows the New York Speed Law 


New York courts and police are somewhat mixed as to the 
proper construction of the speed law as it applies to New York 
City, if it does at all. In a recent issue of THE AUTOMOBILE 
the present situation was clearly outlined and forecasted and 
automobilists were cautioned that the law is uncertain and that 
the only safe way to proceed is to obey the orders of the traffic 
squad no matter what they may be. 

One magistrate has held that a speed of thirty-miles-an-hour 
is not illegal if traffic conditions do not make such speed perilous 
to life and property. Another judge has decided that the old 
ordinance framed in the days of horse-drawn traffic limiting the 
speed to 8 miles an hour is still legal and binding. The Police 
Commissioner has placed the responsibility for construing the 
law upon his officers individually without defining the law, and 


of Racing on Trial 


all told the situation is exactly as THe Automosite described 
it. Obey the traffic squad and keep out of court. 





Chicago Run to Be Eight-Day Affair 


Cuicaco, Aug. 7—The Chicago Motor Club to-day decided to 
make its annual reliability run, set for October, an eight-day 
tour instead of the usual four days and a route running through 
five States was adopted. The night stops will be: Indianapolis, 
213 miles; French Lick, 190; Louisville, 58; Cincinnati, 170; Co- 
lumbus, 200; Detroit, 190; Grand Rapids, 190; Chicago, 215, a 
total of 1,426 miles. The tour is to start October 6 instead of 
9 and will extend to Oct. 13 inclusive. The pathfinder will be 


a Halladay, which will start out immediately after the Elgin 
road races. 





Show Committee to Hold Meeting 


Tentative arrangements for holding the next automobile show 
in Madison Square Garden will be discussed at the meeting of 
the show committee of the A. B. of T. this week. The plans 
so far as they have developed contemplate a gigantic exhibition. 
The full membership of the organization, as it concerns par- 
ticipation in the show, will be known after the next regular 
meeting of the Executive Committee which is scheduled for 
September 6. The drawing for space will take place shortly 
after the meeting. 





Sporting Events Are Stirring 


Racing and sporting matters are looking up a trifle and the 
indications now are for a lively season until snow flies. Among 
the events scheduled for decision in the near future are a hill- 
climb at Port Jefferson, Sept. 9; a beach meet at Old Orchard; 
a 200-mile road race at Columbus, O., on Sept. 2 and a ten- 
tative road race at Cincinnati on the occasion of the opening 
of the new Fernbank dam which insures a 9-foot stage of the 
Ohio river all the year around at Cincinnati. 


This race is pro- 
posed for Sept. 9. 





Remy Brassard Changes Hands Again 


ScraNTON, Pa, Aug. 7—The Remy Grand Prize changed 
hands again at the race meeting held here to-day on the half- 
mile track of the Minooka Driving Club. The Blitzen Benz 
(Burman) defeated the Mercedes (Knipper) in straight heats, 
both cars and drivers being controlled by the same interests. 
A program of non-stock events was run off in connection with 
the big race. The winners turned up in a Buick, Hotchkiss, 
Ohio, and Buick. 





Premier Caravan at San Francisco 


San Francisco, Aug. 7—The entire Premier caravan consist- 
ing of ten touring cars, a pacemaker and a prairie-schooner 
trundled up the peninsula from San Jose last week and came 
to anchor beside the Golden Gate. The tourists were met with 
acclaim and were given a rousing reception. 


who started is still with the caravan and as enthusiastic as at. 
the time of starting. 


The cars started “titi 
from Atlantic City and will finish at Los Angeles. Everybody 
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Fast Racing 


Nationals Win Stock § 


Three days of beach racing at Galveston last 
satisfactory contests. In the main, 
special racer from the National factory 
race. The stock car events furnished 
point of racing. The National stock car 
Cadillac two, and Columbus one race. 


small and running close. 


Cadillac, George De Witt, driver, which won two races at the Galveston beach meet 


ALVESTON, TEXAS, Aug. 3—The first day of the 
& three days’ automobile race meet on Galveston beach 
speedway brought out a crowd of about 20,000 specta- 
tors, and the events were carried through with satisfaction and 
success. The races were held under the auspices of the Gal- 
veston Automobile Club and in connection with the annual Cot- 
ton Carnival held here. Members of automobile clubs from all 
over Texas were in attendance. 

The beach was in good condition for the races, firm and 
smooth, with a favorably low tide after 3 o’clock in the after- 
noon. No accident of any nature occurred to mar the events. 
The course was laid out in laps of two lengths. For 10-mile 
races the lap was 5 miles, allowing the drivers to pass in front 
of the grandstand four times during the race, and for the 20 
and 50-mile races the lap was 10 miles. 

The fact that an end has been put to automobile racing on 
circular tracks in Texas gave an added importance and interest 
to this meet. Automobile men from all over the State came to 
Galveston in their cars for these races. A party comprising 35 
cars, carrying 100 people, came from Dallas, piloted by George 
W. Baker of that city, president of the Texas State Automobile 
Association. Two weeks before the meet President Baker made 
a pathfinding trip over the route, ascertaining the best course 
and enlisting the interest of automobile owners along the way. 
From San Antonio about 30 cars came, and from other cities 
and towns there were enough to bring the total number of vis- 
iting cars up to one hundred. 

The first day’s events consisted of three stock car races and 
one non-stock, free-for-all race, as shown in the summaries be- 
low. In the stock events the first prizes ranged from $100 to 
$150, and the second prizes from $25 to $50. In the 50-mile, 
free-for-all race the prizes were $250, $75, and $25. 

The feature race of the day was the 50-mile, non-stock race. 





Albert Hoffman in the Ford racer in which he won the 2—B 10-mile race at Galveston Beach 


There were eleven starters in this, with cars from some of the 
best factories in the country. The race was won by a 50-horse- 
power National (Zengel). His time was 42:9 1-2. This is the 
record for this distance on this course. Zengel’s real competi- 
tors in this race were another National car, driven by Neal Mc- 
Hugh, and an Inter-State driven by Harry Endicott. Zengel took 
the lead from the start and never lost it, finishing 2 minutes and 
48 seconds ahead of the other National car, and 3 minutes and 
35 seconds ahead of the Interstate. A Pope-Hartford machine 
maintained a fourth position in the race from the start to the 
finish, piloted by Harry Baker. 


Class B, Stock Chassis, Division 2-B, 10 Miles 


Car Bor Stroke Driver Time 
Ford er 4 Albert Hoffman 11:17 
Abbott- Detroit 4 1-8 4 1-4 M. J. Roberts 11:24 1-5 

Class B, Stock Chassis, Division 4-B, 20 Miles 
National 5 5 11-16 Len Zengel 16:49 
Pope-Hartford 4 3-4 5 1-2 Harry Baker 19:00 
Class B, Stock Chassis, Division’ 3-B, 10 Miles 
Cadillac 4 1-2 4 1-2 George de Witt 11: 7 1-2 
Marion 4 4 1-2 James Geary 11:19 
Class D, Non-Stock, Free-for-All, 50 Miles 
National 5 7 1-2 Len Zengel 42: 9 1-2 
National 5 5 11-16 Neal McHugh 44:57 
Interstate 5 6 Harry Endicott 45:46 
Pope-Hartford 4 3-4 5 1-2 Harry Baker 47:40 
Cadillac 4 1-2 4 1-2 George De Witt 
Marion 4 4 1-2 jam Geary 
Cutting 5 6 oe Swain 
Jackson 47-8 4 3-4 M. A. Holmes 
Abbott-Detroit 4 1-8 4 1-4 M. J. Roberts 
Ford 3 3-4 4 Albert Hoffman 
Marmon 4 1-2 5 Ben Johnson 


Second Day’s Races Saw Course Mile Record Broken 


Gatveston, Aug. 4—The principal feature marking the second 
day of the meet was the fixing of a new record on this course 
for the mile from a flying start. Len Zengel, driving a high 
powered, specially built National car 
No. 12, made a mile in 37 4-5 seconds, 
or at the rate of 95.23 miles per hour. 
The previous record, established in 
1910, was 40 3-5 seconds. It was made 
by a Chadwick (Zengel). 

The honors of the day went for the 
most part to National cars. They won 
both of the non-stock events, as shown 
in summaries below, and also captured 
first money in one of the stock races. 
The stock car which made such a good 
showing was No. 18 and the non-stock 
was No. 12. 

In event No. 6, a stock race between 
an Abbott-Detroit and a Ford, the Ford 
entry was protested on the grounds that 
the car was too light for the class. No 
decision was terdered. The summary: 
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and Special Events 


week attracted large attendance and some 
however, the cards were topped by a big 
which won: every time it was dropped into a 
something more spectacular from the view- 
won three events; while the Ford won two, 
Except tin the free-for-alls the fields were 


rs 


Class B, Division 5-B, Stock Chassis, 20 Miles 


Car Bore Stroke Driver Time 
National 5 5 11-16 Len Zengel 18:27 1-2 
Pope-Hartford 4 3-4 5 1-2 Harry Baker 23:45 

Class B, Stock Chassis, Division 2-B, 20 Miles 

Ford 3 3-4 4 Albert Hoffman 23:22 
Abbott-Detroit 4 4 1-2 M. J. Roberts 26:07 

- Class E,-Non-Stock, Mile, Flying Start 
National 5 7 1-2 Len Zengel 737 4-5 
National 5 6 11-16 Neal McHugh :41 
Interstate 5 6 Harry Endicott 742 2-5 
Marion 4+ 4 1-2 James Geary :57 1-2 
Cadillac 4 1-2 4 1-2 George De Witt :58 
Pope-Hartford 4 3-4 5 1-2 Harry Baker 752 3-5 
Cutting 5 6 C. E. Linxwiler 748 3-5 
ALbott- Detroit 4 1-8 4 1-4 M. J. Roberts 745 
‘ Class G, Electric Pleasure Cars, 5 Miles 
Columbus James Collins 13:21 
Babcock Cortes Pauls 15:50 
Columbrs E. Wallington 

Special Event for Texas State A A Trophy, 50 Miles, Non-Stock 
National 5 7 1-2 Len Zengel 40:39 4-5 
Interstate 5 6 Harry Endicott 
National 5 5 11-16 Neal McHugh 
Cutting 5 C. E. Linxwiler 
Marion 4 4 1-2 Tames Geary 


150-mile Race Featured Third Day 


GA.Lveston, Aug. 5—The big event of the third and last day 
of the meet was the 150-mile race for non-stock cars. This 
was won by the special racing National No. 12 (Zengel), making 
the distance in 2 hours, 6 minutes and 6 seconds. Another Na- 
tional car, stock chassis, driven by W. Rader, came in for sec- 
ond money, finishing the 150 miles in two hours, 10 minutes and 
36 seconds. An Interstate special car, driven by Harry En- 
dicott, was third, the time being 2 hours, 44 minutes and 15 
seconds. A Ford car finished fourth, time 3 hours and | 
minute, Albert Hoffman driver. The prizes in this race were 
$750, $250 and $100. 
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Inter-State car which took part in the races, with Harry Endicott at the wheel 


There were 10 starters in this event. A Cadillac car was the 
only one running when the race was called. It had finished 130 
miles. Zengel’s National made the first 50 miles in 42 minutes, 
the 100 miles in 83:04, 120 miles in 100 minutes and the 150 
miles in 126:06. The two National cars ran the race without 
a stop for any purpose. 

The Cadillac went the hundred miles, or 10 laps, in 140:46 
The Ford went the 100 miles in 122:20. The two were the only 
cars that ran as much as the 100 miles, except the winners 
mentioned above. The Jackson and the Abbott-Detroit made 
9 laps, or 90 miles. The summary: 


Class B, Division 3-B Stock Chassis, 10 Miles 


Car Bore Stroke Driver Time 
Cadillac 4 1-2 4 1-2 Geo. De Witt 11:09 2-5 
Marion + 4 1-2 Van Curtis 12-10 

Class B, Stock Chassis, Division 4-B, 10 Miles 
Natioral 5 5 11-16 Len Zengel 10:15 4-5 
Pope-Hartford 4 3-4 5 1-2 Harry Baker 10:16 


Class D, Non-Stock, Free for All, 150 Miles 


National, 12 5 7 1-2 Len Zengel 126:06 
National, 18 5 5 11-16 W. Rader 130:36 
Interstate 5 6 H. Endicott 164:15 
Ford 3 3-4 4 Albert Hoffman 180:01 
Cadillac 4 1-2 4 1-2 Geo. De Witt 

Pope-Hartford 4 3-4 5 1-2 Harry Baker 

Jackson 4 7-8 4 3-4 Melun 

Abbott-Detroit 41-8 4 1-4 M. J. Roberts 

Marmon 4 1-2 5 Ben Johnson 

Ranier 5 5 1-4 W. P. Hall 


The racing offic:als for the three days’ events were: Racing 
Committee—Chairman, M. O. Kopperl; J. W. Munn, J. A. 
Black. Referee—Judge Lewis Fisher. Technical Committee— 
Chairman, R. W. Carr, G. A. C. Halff, Dr. J. C. Ralston, Cap- 
tain L. Luth. Starter—S. H. Boren. Assistants—Lee Kempner, 
G. F. Cotton. Judges—Chairman, G. W. Baker; J. R. Cheek, H. 
A. Black. Timers—Chief, George Sealy; S. Reinhardt, Dave 
3urks. Scorers—Chief, Fred Hartel; R. E. McKie, Eli Sanger. 





Len Zengel in National leading on the first lap of 50-mile race on first day of Galveston beach meet 
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Making the new turn from Norwood Avenue into La Roche Avenue. 
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Gang of convicts working on the Whitfield Avenue cut-off 


Grand Prix Course Under Harrow 


Turns Being Cut and Curves Banked 


Sixteen weeks before the first of Savannah’s quartette 
of great road races, the course over which they will 
be run is in process of radical improvement. In 
two places short cuts will take a few hundred feet 
from the circuit and the four chief turns, all of 
which are rectangular, will be high-banked. New 
road is being built to eliminate the detour at Wylly 
Island and Whitfield avenue will be practically cut 
out of the course by the stretch under construction 
through the forest. 


AVANNAH, GA., Aug. 7—Although the first of the great 
S road races that will be run off at Savannah this fall is 
still sixteen weeks away, work is being pushed on the course 
upon which it will be held. The Vanderbilt Cup, scheduled to 
be run with the Tiedeman Trophy and Savannah Challenge Cup 
races on November 27, will be followed on Thanksgiving Day 


‘by the Grand Prize of the Automobile Club of America. The 


course which is approximately 17 miles long is being shortened 
a trifle and vastly improved on the turns. 

Big gangs of involuntary servitors are laboring with road- 
making machinery to shape the course accomplish some import- 
ant improvements. Starting from the grandstands just after 
the turn has been made into Waters Road from Dale avenue, 
the 1911 course will follow Waters Road just as it did last 
year to its junction with the Montgomery Cross Road. Here 
there is a 90 degree turn which was not banked high last year. 
This Fall the turn will be banked so that contestants will not 
have to shut down to take it. From there is a 1,500-foot stretch 
of roadway on Montgomery Cross Road to the junction with 
Whitfield avenue. The right turn will be banked and instead of 
following Whitfield avenue to the crossing of the Montgomery 
Road, a new course is being cut through the woods several 
hundred feet inside of Whitfield avenue and the bad turn that 
formerly.amarked the point of emergence into Montgomery Road 
has beetm pdified by eliminating the curve. From there to the 
extreme @n@ of the hairpin turn into Ferguson avenue the 
course is’ same as last year, but at the turn a heavy em- 


bankment is being raised just beyond the bridge which affords 
passageway into the infield. 

No changes will be made in the long fine stretch of roadway 
afforded by Ferguson avenue until the course reaches the Nor- 
wood line, where instead of following down to the edge of 
Wylly Island and winding through to Laroche avenue, a short 
cut through the timber is being built which will cut off several 
hundred feet and eliminate two dangerous turns. 

Along Laroche avenue the way will be identical with that fol- 
lowed in 1910 to the turn into Dale avenue. This will be banked 
and made easier and the run to the last turn will be the same. 
At the turn there will be another stiff embankment to remove a 
portion of the factor of danger that was so apparent in the 
final spurt to the wire. 

There is an immense amount of enthusiasm for the quartette 
of races and those in charge of the event make no secret of 
their confidence of assembling a magnificent field for each 
event. 

The changes and improvements in the course will probably 
render it about 350 feet shorter than it was in 1910, while the 
elimination of the curves due to these improvements and the 
banking of those that remain will probably make the course 
considerably faster. It is estimated that the average time for — 
the rounds will be in the neighborhood of eleven or twelve sec 
onds faster than before and if the road surfaces are also con- 
scientiously bettered, this time may be improved as much at 
fifteen seconds. It is predicted that the car that makes the 
fastest round will lower the time mark of 1910 by possibly 
twenty seconds, despite the fact that certain miles were turned 
last year well over the 100-mile-an-hour notch. 

The terrific turns which were practically unbanked last year 
caused most of the tire trouble that was suffered by certain 
contestants. This was particularly true of the turn from Mont- 
gomery Road into Ferguson avenue which was two right angles. 
The heavy banking on the Ferguson avenue side will probably 
give many of the cars an opportunity to avoid the terrific 
strains and wear on their right rear wheels and tires. 

There is considerable disappointment expressed locally that 
the proposed Glidden Tour which is now scheduled to finish at 
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3efore oiling the course it is thoroughly gone over with sweepers 


Jacksonville, Fla., was not routed nearer to Savannah or at least 
delayed to finish toward the middle of November instead of 
October 25 as announced. By making these changes in route 
or time or both, the people here believe that the attendance of 
a large number of Northern automobilists taking part in the 
tour could have been insured for the big races. 

As it is, a determined effort will be made before the start to 
interest the tourists in the idea of staying in the South until 
the road races and attending as individuals. There will also be 
a party of missionaries to greet the tour at Jacksonville and 
attempt to persuade the contestants to run over to Savannah. 

It is reported here that the real reason why the Glidden was 
not routed through Savannah was that the roads south to Jack- 
sonville have numerous bad spots and that frequent ferriage 
is required across the streams and bayous that lie between and 
the obstacle that stands in the way of a later start than the 
one scheduled is that if the tour starts from New York later 
than the date agreed upon in October there is a strong likeli- 
hood of meeting bad weather in New Jersey and the certainty 
of encountering disagreeable conditions in the Virginia hills. 
Work is progressing on the big new hotel and everything is 
lovely regarding the preliminaries with the exception of the 
disappointment that is apparent about the Glidden. 





Dead Horse Climb Next 


Most important of its kind in the East this season, the coming 
meeting on Dead Horse Hill under the auspices of the Wor- 
cester Automobile Club promises to outshine anything of 
the kind ever held on the course. A series of stock car 
events will be a feature of the occasion. The climb will 
take place Saturday, August 12. Something over sixty en- 
tries have been offered by factories, dealers and individuals 
although several have not been accepted. 


ORCESTER, MASS., Aug. 7—Easily the leading event 

of its kind this season in the East will be the annual 
climb of Dead Horse Hill near this city which will be staged 
by the Worcester Automobile Club, Saturday, Aug. 12. The 
management promises with good weather to have a _ record- 
breaking crowd in attendance and the field of entries is by far 
the largest and most representative that has ever been gathered 
together for a hill climb over this course. 

It is predicted that the record of the hill will be lowered in 
competition and that new marks in the various stock classes will 
be made. For the first time this year in the East there will be 
a series of stock car events under formal supervision. Such 


events if carefully conducted as to preliminary examinations are 
intended as ocular proof of the hill-climbing ability of actual 




















The oiling of the course is being carefully and evenly done 


stock models arid as such are of considerable importance to the 
public. 

Besides the stock car races there will be a spectacular pro- 
gram of free-for-all events for the special speed creations and, 
as these usually develop some thrilling situations, the prospects 
for a meeting of sustained interest are excellent. 

In the past a special point has always been made of keeping 
the public informed of the progress of each race and this year 
the preparations along that line are even more comprehensive 
than heretofore. ‘The timing will-be dorie by an electrical ma- 
chine which belongs to the Worcester Polytechnic Institute and 
will be handled by Professor David L. Gallup, head of the de- 
partment of Gas Engineering of the institution. 

It is a device with a drum upon which paper is rolled and is 
driven at constant speed by a motor. The tripping of a wire 
at the start causes a dot to be made on the roll and when the 
car passes over the wire at the finish another dot is made. The 
paper tape will be marked with the event number and car num- 
ber before the start and will be filed as the official record. 
Along the course a series of electric gongs have been estab- 
lished which will sound from the instant the starting wire is 
crossed until the car opens the circuit at the finish by tripping 
the snap switch. The usual telephone system connecting start 
with finish and various parts of the hill will be used. 

Dead Horse Hill is exactly one mile long and the grade rises 
325 feet between the starting and finishing points. Crossing the 
line there is a dip, followed by a level stretch for about 300 
feet, passing over a small bridge. From there a sharp rise 
averaging 10.3 per cent. begins. This grades off into a gentler 
slope of 83 per cent. to the end of the first quarter. From 
the quarter pole to the halfway distance the grade is consider- 
ably sharper, reaching 12.2 per cent. on an average for over 
one furlong. The third quarter is a series of jumps with one 
level shelf 150 feet long. The last quarter is very stiff, in one 
spot being over 20 per cent. The finishing line is just over 
the top of the hill. ; 

A. D. Converse will act as referee; H. W. Knights, starter; 
Prof. David L. Gallup, timer; Frank L. Coes, scorer, and Charles 
F. Webb, clerk of course. Daniel F. Gay. is the moving spirit 
of the contest committee and is associated with Daniel P. 
Coughlin and others in arranging the preliminaries. 





Hughes Makes Explanation 


According to Hughie Hughes, who drives a Mercer racing 
automobile, the only trouble that he experienced at the recent 
race meeting at Point Breeze was but sufficient to render a stop 
necessary after two tires had blown, in order to prevent run- 
ning on the rims. 
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Detroit Plants 
to Increase Yield 


ETROIT, Aug. 7-—Immensely increased 1912 production by 
D) the Studebaker Corporation and the United Motors Co., 
two of the most powerful manufacturing combinations of the 
‘industry, were announced here during the past few days. 

The Studebaker Co., in its 1912 announcement, states that it 
plans to build at the E-M-F factories in Detroit a total of 
50,000 cars—20,000 of the E-M-F “30” type, and 30,000 of the 
Flanders “20.” This is, of course, in addition to the Flanders 
Electrics which are being put out at the Pontiac plant of the 
Flanders Manufacturing Co., but which will, it is believed, be 
marketed to a great extent through the same dealers. 

The 1912 E-M-F “30” will have a lengthened wheelbase— 
112 inches—and will be put out only in fore-door style, aside 
from the coupé. Further improvement in finish and the addi- 
tion of minor details constitute the only other innovations. The 
three-speed Flanders “20” is now coming through the factory 
at a rate of 100 a day and the concern hopes to double this 
speed with the completion of additional factory space, now 
under construction. The company’s announcement states that 
its advertising campaign has been purposely held back for a 
month, on account of the complaint of its dealers whom the fac- 
tory has been unable to supply with enough cars to fill the de- 
mand. 

The United States Motors announcement was of an informal 
character and came to light as part of the proceedings- at the 
annual meeting of the central district branch managers of the 
company, who gathered in Detroit at the call of District-Man- 
ager Alex. I. McLeod. 

Addresses were delivered at various times by Benjamin Bris- 
coe, president of the company, and Horace De Lisser, vice- 
president, as well as by Alfred Reeves, Fred Dayton, D. C. 
Fenner, J. J. Aldrich, C. M. Rodgers and T. L. Marshall, all 
officers of the various divisions of the company. 

The production announcement was made by President Briscoe 
himself. He promised the branch managers an output of 30,000 
motor cars and trucks for the coming season, adding that this 
figure for the Maxwell, Brush, Columbia, Stoddard-Dayton and 
Alden Sampson plants had been determined on, as the result 
of long and systematic correspondence with the company’s 
dealers, who, by estimating the sales for their respective terri- 
tory, indicated their belief that 30,000 cars would be required to 
supply the demand. 

“Our engineers and designers,” said Mr. Briscoe, “have been 
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wise enough to build all kinds of automobiles that our dealers 
ask for. The men who sell are the ones who know what the 
public wants and it is our desire to be guided by their ideas on 
types as well as their ideas of demand.” 

In attendance at the convention were the following managers 
of the respective branches: R. K. Davis, Detroit; M. D. Mc- 
Nab, Chicago; E. E. McClure and C. F. Tyler, Cleveland; F. P. 
Corbett, Columbus; J. W. Hayden, Indianapolis; W. H. Mc- 
Intyre, Toledo; J. A. Newby, Newcastle; L. G. Murray, South 
Bend. 

A rumor which has gained some credence in Detroit has 
caused much annoyance at the offices of the Hupp Motor Car 
Co. This was to the effect that President R. C. Hupp was soon 
to sever his relations with the company, his intention being to 
organize a new firm which would manufacture a competing 
automobile. 





Front of the building of the Freehold Motor-Company, showing entrance 
to store and garage 


This rumor was flatly denied both at the Hupp Motor Car 
Co. and later by Mr. Hupp himself. Mr. Hupp believes that 
the report is probably due to the fact that for some time he 
has been devoting a large share of his energies to the Hupp Cor- 
poration—an entirely separate organization from that of the 
Hupp Motor Car Co., though including a large number of its 
directors. 

“I am interested as much as ever, both financially and in 
spirit, with the success of the Hupp Motor Car Co.,” said Mr. 
Hupp. “But I regard its affairs as now on a basis which re- 
quires very little attention from me. It is an assured success. 
So is the Hupp Corporation, but it is 
as yet in a formative stage and I can 
do more good there, I-believe. Please 
deny for me that I am considering any 
withdrawal from the automobile com- 
pany, much less the organization of a 
competing concern.” 

Quite a number of Detroit-built 
motor trucks and wagons have been 
shipped to Chicago to enter the endur- 
ance run of the American, the Chicago 
Automobile Club and the Wolverine 
Automobile Club. Several of the trucks 
have been sent overland. The latest 
comer went that way. It is the Poss, a 
four-cylinder, 25-horsepower machine 
of 1,200 pounds capacity. The company 
was but recently formed and is backed 
by Frank R. Poss, vice-president of the 
Detroit Baseball Club. The start of 
the car for Chicago was made the occa- 
sion of a formal farewell, a champagne 
bottle being broken over the radiator by 
Sales Manager Joseph M. Ness. 
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The Wolverine Automobile Club celebrated “Orphans Day” 
here Friday and nearly 100 cars were placed at the disposal of 
the committee. The asylums were all visited and full loads of 
children were taken on a trip, the itinerary of which included 
the beautiful residences of the summer colony at Grosse Pointe, 
and the circuit of Belle Isle. 





Carbureter Makers Offer Prizes 


Cuicaco, Aug. 7—Manufacturers of accessories are chipping 
in liberally to the prize fund of the national stock chassis road 
races, booked for Elgin August 25-26, a total of $3,350 being 
announced to-day by three concerns which believe the road 
championships are going to be the greatest motoring events of 
The Findeisen & Kropf Mfg. Co., of Chicago, maker 


the year. 





Inside the Freehold garage, having an area of almost 7500 square feet; 
big enough for 80 cars 


of Rayfield carbureters, was the first to be heard from with a 
contribution of $800; then the Bosch Magneto Co. came for- 
ward with an offer of $950 and to-day the Stromberg Motor 
Devices Co., of Chicago, offers $1,600 in cash for the winner. 

The Rayfield purse is to go to those winning races in cars 
equipped with Rayfield carbureters. The winner of the Elgin 
National is to receive $500 under these conditions and the 
winners of each of the other three races is to get $100. 

The Bosch Magneto Co. gives its $950 provided the Bosch 
magneto is used. In the Elgin National $200 is offered for a 
first, $100 for second and $50 for third. In each of the others 
it is to be $100 for first, $50 for second 
and $50 for third. 

The Stromberg offer is unique in 
that the carbureter concern offers $200 
to the driver in the Elgin National who 
makes the fastest lap, regardless of 
whether he uses a Stromberg. In each 
of the other races $100 is offered for 
the fastest laps and under the same 
conditions. w addition the Stromberg 
will give $500 to the Elgin National 
winner provided he uses a Stromberg 
carbureter. In each of the three races 
the first day $200 is offered for a 
Stromberg victory. : 

Military protection was assured to- 
day when the Elgin Automobile Road 
Race Association closed with Colonel 
Milton J. Foreman for the First Illi- 
nois Cavalry for Saturday’s races, 
while on the first day the course will 
be guarded by militia from Aurora, 
Rockford and Elgin, 250 soldiers hav- 
ing been secured. 
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Splendid Garage 
in Freehold 


ERSEY, the State of fine roads, is not quite as rich in mod- 
ern, well-equipped garages, but if the new building used by 
the Freehold Motor Company, of Freehold, N. J., is indicative 
of the trend in the automobile business of the State, she will 
soon be able to boast of. a number of fine up-to-date establish- 
ments. The building here shown contains the storeroom of the 
agent for Maxwell and Columbia cars in the Freehold territory, 
the salesroom being 48 feet wide and 40 feet deep, and con- 
taining a nice line of most of the prominent automobile ac- 
cessories. 

The garage proper is 60 feet wide and 124 feet deep and has 
separate entrance and exit for automobiles. Forty cars may 
be. lined up along the walls in a single row, giving a maximum 
capacity of eighty automobiles. Gasoline pump and compressed 
air connections are installed in the storeroom, the gaso- 
line storage tank being located outside the building and the air 
compressor in the machine room. The latter is equipped with 
a drill press, lathe, shaper and the other repair tools, in addition 
to the power plant for illuminating the building. 

In the garage are a turntable and a traveling hoist, also chemi- 
cal extinguishers for the case of a fire emergency. The construc- 
tion of the building is on a fireproof basis throughout. The 
garage is covered with an extensive skylight, while the front 
part of the building carries another story, containing a smoking 
room and parlor. 

Frederick D. Bennett is president of the Freehold Motor 
Company, and William T. Buck holds the position of secretary 
and treasurer. 





Glidden to Be Won by Team Work 


Winning the Glidden Trophy this year will be a matter of 
team work, according to the official announcement of Chairman 
Butler of the Contest Board. While cash prizes will be given 
for winners in the various classes, the main prize will go to 
the team of three cars, touring cars or runabouts or a combina- 
tion of both, which shall be designated by the name of the 
town from which the entries come. The smallest total of de- 
merits will win for the team. 

The only chance for a technical examination will occur in 
case of two or more of the teams being tied for the honors. 
The tour is scheduled to start October 15 and finish at Jack- 
sonville, Fla., October 25. 





company at Indianapolis 
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Fig. 1—Front view of the Republic car, showing the general appearance 


and substantially built front axle 


The.New Republic Car--an 
Ohio Product 


Built along up-to-date lines, the Republic car, manufactured by 
the Republic Motor Car Company, of Hamilton, Ohio, is here 
presented in its current form. 


HE motor fitted to the Republic chassis has four vertical 
cylinders, water-cooled and cast in pairs. The bore is 4 1-2 
inches and the stroke 5 inches. The crankshaft is machined from 
an alloy steel forging and afterward 
ground and runs on three bearings of 
large diameter, being offset 3-4 of an 
inch from the center of the cylinders. 
The cylinders having T-heads, the 
valves are consequently situated on 
either side, and are 2 1-4 inches across 
the mushroom. The crankcase is made 
in two halves, the cylinders being 
bolted to the upper half, while the 
lower half serves as an oil well. 

A Stromberg carbureter is located on 
the right side of the motor, the lower 
half being water-jacketed. As may be 
seen from the plan view illustration 
of the chassis (Fig. 3), a flexible metal 
tube carries hot air to the main air in- 
take to assist carburetion. The gaso- 
line tank is located under the driver's 
seat on the touring car and under the 
rear seat on the roadster, having a capacity of 18 gallons. A 
reserve supply of 3 gallons can be turned on from the driver’s 
seat. Two independent ignitions are provided with two sets of 
spark plugs. A Bosch magneto is fitted on the same side of the 
motor as the carbureter and driven off the half-time shaft by 
a supplementary gear enclosed in the front timing gear case of 
the motor. A Delco high-tension battery system is used, the 
distributor being located between the cylinders on the same 
side as the magneto and driven off the intake camshaft by suit- 
able gearing. 

Referring to the lubricating system, the oil drains into an oil 
reservoir, passing through a fine filter, and is then forced to every 
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bearing by means of a gear pump through a sight feed oiler 
situated on the dash. The crankshaft is bored out to allow the 
oil to flow to the connecting rod bearings, thereby insuring 
a constant stream at these points. The cooling is effected by 
means of a honeycomb radiator placed in front of the motor, the 
water being caused to circulate around the waterjackets by 
means of a centrifugal pump driven by gearing off the half-time 
gears. The clutch is housed in the flywheel, the male member 
being covered with a leather facing with cork inserts to in- 
crease the coefficient of friction. The motor is suspended at four 
points, the arms resting upon supports that are riveted to the side 
members of the frame. 

Fig. 3 shows the assembly of the propeller shaft and the posi- 
tion of the transmission on the rear axle casing. The control 
levers are placed in the center of the chassis attached to a cross 
member of the chassis. The propeller shaft is enclosed in a tube 
that extends from the forward end of the transmission housing to 
the cross member of the chassis immediately behind the clutch and 
is attached thereto by means of a forked joint acting in the capa- 
city of a torque member. In addition two radii rods are fitted, 
the front ends of which abut on brackets attached to the side 
members. In this construction only one universal joint is em- 
ployed. 

The transmission is of the selective type giving three forward 
speeds and one reverse, the shafts running on ball bearings. 
Direct drive is obtained on third speed and an interlocking de- 
vice is fitted in order to prevent more than one speed being en- 
gaged at the same time. 

The rear axle is of the full floating type enclosed in a pressed- 
steel housing fitted beneath with a tension rod to maintain the 
alignment of the wheels. Ball bearings are employed through- 
out and the rear wheels are fitted with large-diameter brake 
drums on which two sets of brakes operate. External contacting 
shoes are operated by means of a pedal, while the internal ex- 
panding brakes are operated by a lever. It will be seen that 
the rods are supported on the torque tube and are entirely 
within the bounds of the chassis frame. 

The front axle is an I-beam drop-forging, the pivot pins and 
knuckles being supported on ball bearings. The cross rods con- 





Fig, 2—Side view of the fore-door five-passenger touring body fitted to the Republic chassis 


necting the steering arms are placed behind the axle and the con- 
necting rod is over the axle, thereby being protected from any 
road obstructions. The front springs are semi-elliptic, 40 inches 
long and 3 inches wide, and the rear springs are three-quarter 
elliptic, 45 inches long and the same width as the front. The 
rear springs are mounted beneath the axle tube by means of 
drop forgings, thus permitting increased spring clearance. 

The frame is made of pressed steel of U-section with five 
cross members, extra angle plates being fitted to the rear for the 
reception of the half springs. The steering is of the worm and 
sector type fitted with adjustable thrust bearings; an 18-inch 
steering wheel is provided. The wheel base of the car is 120 
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inches, while the tread is 56 inches. Artillery wheels with 
dished spokes are used and are fitted with 36 x 4-inch tires. 
The price of the car with standard equipment is $2,250, 
which includes top, speedometer, adjustable windshield, five 
lamps and gas tank. The standard touring car is shown in Figs. 1 
and 2 and, as will be seen, sets low and is fitted with fore doors. 





New Three-Thousand Pound Wagon on Market 


The new model L truck recently brought out by the Chase 
Motor Truck Co., of Syracuse, has a 30-horsepower motor. 
The motor is of the two-cycle type, having three cylinders, 4 1-2 
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covered at 16 miles an hour, the Commer 3 I-2-ton truck has 
started on a long missionary tour. It is planned to visit the 
States of Michigan, Indiana, Ohio and New York, making stops 
at Cincinnati, Dayton, Springfield, Columbus, Toledo, Cleveland, 
Detroit, Buffalo, Rochester and all the other large cities along 
the route. At the last report the truck was well on its way 
towards New York. There is no desire to do this trip in record 
or limited time, as the main purpose of the trip is to make dem- 
onstrations and establish agencies throughout the territories the 
truck passes through. Probably one of the most beneficial re- 
sults that will be obtained from this tour will be that derived 
from the careful daily tabulation of the figures that are being 
kept of the fuel and oil consumption. 
Other data is being gathered which 
should be of great value in many re- 
spects, as a road test such as this will 
bring out any existing weaknesses. 





New Electric Vehicle Co. 


The Standard Electric Car Co., with 
its plant at Jackson, Mich., has been 
recently organized for the production 
of electric vehicles of medium price. 
The company announces that there will 
be no radical departure from stand- 
ard practice in its designs, but that 
it will adhere strictly to the current 








Fig. 3—Plan view of the Republic chassis, showing the general arrangement of the motor and the 


transmission located on the live rear axle 
inches bore and 5 inches stroke. The motor is air-cooled and 
is equipped with a Holley carbureter, Bosch magneto and Brown- 
Lipe sliding gear transmission. The lubricating oil is sup- 
plied with the fuel passing through the carbureter into the cyl- 
inder, a method which has become common in two-cycle prac- 
tice. The chassis sills are of selected ash and are 2 inches wide 
by 5 inches deep. The front wheels are 36 x 3 inches and the 
rear are 38 x 3 I-2 inches. The wheelbase is 112 inches and 
the tread 58 inches. The clutch is of the cone variety with 
cork inserts and the rear wheels are driven by separate chains, 
being equipped with emergency brake drums. The foot brake 
for ordinary occasions works on the jackshaft drums. 





Simplicity An Objective Point in 1912 Models 


The three-ton truck listed as the 1912 model of the Rapid 
Motor Vehicle Co. of Pontiac, Mich., represents this concern’s 
idea in producing a commercial vehicle which will be as simple 
and efficient as modern automobile practice will permit. The 
car has a straight line drive with universal bearings on the 
ends of the radii rods, which are concentric with the jackshafts 
and their housings. The engine, which is a four-cylinder, four- 
cycle vertical, water-cooled type, is controlled by a governor 
which is sealed at the speed at which the truck is supposed to 
run when the truck leaves the factory, and, although the set- 
ting may be changed, it is so arranged that it cannot be tam- 
pered with by a careless driver. The lubrication is by force- 
feed with separate leads to each cylinder and main bearing, with 
a return pump for the surplus oil; this precludes the possibility 
of flooding the cylinder with oil. The ignition is done by Bosch 
high-tension dual system, which is accessible from the left-hand 
side of the motor. The radiator is of the flat vertical tube 
design, of 12-gallon capacity and is suspended on either side by 
spiral springs which also absorb road shocks. 





Commer Truck on Missionary Trip 
After having done the baggage carrying of the Chicago Mo- 
tor Club at the recent Indianapolis races, a trip of 220 miles and 





ideas of electric vehicle practice. The 
car has a four-passenger coupé body, 
and is operated by means of a chain 
drive. The batteries used are optional 
and may be either of the 


. - 


Edison or 


, >! s re . . . . 
lead type, “Fhe manufacturers are now establishing agencies in 


different localities and are very optimistic over the outlook dur- 
ing the coming season. 





Krueger to Make Electrics 


SoutH Benn, Inv., Aug. 7—Clem F. Krueger, for seven years 
associated with the Studebaker Automobile Company, has been 
elecated vice-president and general manager of the Standard 
Electric Car Company, of Jackson, Mich., an organization 
formed for the production of electric vehicles at a popular price. 
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Company’s freight 


One-ton Rapid truck that carries Oakland Motor Car 
between Pontiac and Detroit 
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The Model X Rutenber Motor 


A four-cylinder product of the Western Motor Company of conservative design and used 


in a large number of cars of various prices. 


The cylinders are cast separately and 


the crankshaft rests on five main bearings. 


HE Rutenber Model X 1912 motor is 
a four-cylinder product with cylinders 
cast separately. The bore of the motor 
is 41-8 inches and the stroke 5 1-4. inches. 
The inlet and exhaust valves are located 
on the same side of the motor and are 
driven off the same camshaft by means 
of direct push rods R, Fig. 1, operated by a 
finger L lifted by the cams on the cam shaft 
C,. This finger or follower swings on a ful- 
crum S attached to a removable cover P, 
above the cam shaft; the roller which takes 
the cam action is in the center and the 
thrust . fod, rests .on the inside end C: of 
the follower O. This arrangement gives a 
lift of 3-8 of an inch on both the intake 
and exhaust valves, which, since the valves 
are large in diameter, gives an ample clear- 
ance for the passage of the gases. The 
valve stems V are of carbon steel, while 
the heads are made of nickel steel and the 
cam shaft C, is a drop forging carried on 
three bearings, being driven off the crank 
shaft by means of gearing G:, G:, Gs, which 
time the cam shaft down to half the speed 
of the crank shaft. These gears are lo- 
cated at the front end of the motor and are 
encased so as to afford them ample pro- 
tection and lubrication. 

The pistons P are long and are provided 
with five rings, four of which, Ri, R:, Rs, 
R,, are at the top of the piston above the 
wrist pin, and the other Rs is located in a 
plane with the center of the wrist pin. 
Below the pin there are three oil grooves 
in the piston which pick up the oil and 
distribute it over the cylinder walls. 

The wrist pin W in Fig. 2 is of hollow 
section and of such length that its ends 
clear the piston ring. The connecting rod 


is attached solid to the pin, thus using the 
journal of the piston as a bearing,. which 
provides ample surface. Lubrication is 
taken care of by the oil that finds its way 
past the ring. The connecting rods are 
fastened at the wrist pin ends with clamp 
bolts and held with lock nuts and washers 
Band N. The connecting rods R are made 
as long as is compatible with a motor of 
average height and are provided below the 
crank pin bearing with a cap Ss, which is a 
factor in the ailing system of the motor. 
The crank case is cast in two parts 
which are entirely separate from each 
other. The upper part of the crank case 
carries the supporting arms of the motor, 
of which there are four, and besides that it 
also carries the five main bearings on a 
series of bridges, the lower part of these 
being removable and held to the upper 
parts, which are integrally connected to 
the upper half of the crank case casting by 
bolts. There are two of these bolts on the 
foremost four main bearings and four bolts 
on the rear main bearing, giving ample 
protection against vibrations of the fly- 
wheel, The lower half of the crank case 
is an entirely independent member, free 
from all bearings and gearing and hence 
may be removed at pleasure without dis- 
turbing any of the moving parts of the 
motor. It is fastened to the upper half of 
the crank case by means of bolts and when 
dropped down gives easy access to all the 
connecting rod and main bearings. The 
oil reservoir is also located in the lower 
part of the casting, which is a sort of 
double-bottomed pan, the lower bottom car- 
rying the oil supply and the upper bottom 
being a tray which carries the splash 
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Fig. 2—Longitudinal section of Rutenber motor, illustrating details of working parts 
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troughs. The capacity of the oil reservoir 
is about two gallons. 

The intake and exhaust manifolds are on 
the same side of the motor and placed 
one above the other, the lower being the 
intake manifold. The carbureter is held 
suspended from the center of the intake 
manifold and attached thereto by means of 
bolts to a faced flange. The flanges are also 
of large size, which tends to produce tight- 
ness in the joints. They are held to the 
motor by means of studs B,, N: and cross 
bars Cs, making a strong connection. 

The motor is water cooled, the jacketing 
J., Fig. 1, running all around the combustion 
chamber and valve ports J2 The water 
































Fig. 1—Transverse section through Rutenber mo- 
tor, showing details of valve mechanism 


pump is of the centrifugal type and driven 
by intermediary gearing, the extension of 
the shafts driving the magneto and suitable 
couplings being used to take care of align- 
ment. The fan is five-bladed and driven 
off the end of the shaft by means of a belt 
and pulley. It is held by the adjustable 
bracket Bi. 

The lubrication is a combination of the 
force-feed and splash system. The oil is 
taken from the reservoir in the bottom 
part of the crank case, filtered and forced 
through leads into the main bearings and 
splash troughs. The main bearings are 
thus lubricated by force feed while the re- 
mainder of the bearings are lubricated by 
the oil mist created by the dash of the 
connecting rod caps into the pools of oil 
contained in these splash troughs. Since 
the oil is supplied to the splash troughs 
much faster than it is used the oil will be 
constantly overflowing from one trough 
into the other and from the troughs back 
into the reservoir, which is equipped with 
overflow ports to provide for this. The 
oil is strained as it passes through the sys- 
tem so as to remove any foreign matter 
which may be accumulated by the oil due 
to its circulating. 
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New Things Among the Accessories 


License Plate on Front Axle 


“HERE may be some advantages in the 
attachment of the front number plate 
of a car to the axle in.preference to the 


1 tam 





Plate 




















Fig. 1—Showing how the Apco plate holder is at- 
tached to the front axle 


usual location on the radiator. First, be- 
cause this latter arrangement covers up part 
of the valuable radiator surface, thus de- 
tracting from its cooling effect; second, be- 
cause this method of fastening the plate 
to the car makes it impossible to prevent 
the plate from rattling, which means not 
only noise but depreciation as well. 

As a departure from plate holders a novel 
construction, the Apco, is shown in Fig. 1, 
indicating simplicity and strength at the 
same time. It is made of bronze, and is 
fastened to the plate through the four slots 
by means of screws and nuts, while two 
bolts serve to press that part of the holder, 
which bears against the number plate, 
against the two flanges of the I-section axle. 
A locknut on the bolt keeps it under pres- 
sure for a long time and prevents lost 
motion to creep in at this place. 

The Auto Parts Company, of Providence, 
R. I., furnish the holder, together with all 
the screws, bolts, nuts and lock washers 
for a very low price. 





Fix Tire Cement 


EMENTING damaged tires is an im- 
portant sort of repair work, and a 
mixture which will contain all the necessary 





ingredients and after having been applied 
dries in the minimum of time will be found 
useful by practically all automobilists. Fix 
Tire, which comes in paste form and is 
contained in tins, may be used to repair 
blow-outs, punctures and cuts of tires and 
other articles made of rubber, such as hose, 
blankets, boots, etc. It is made by the 
Motor Accessor‘es Makers, 80 Jackson 
Boulevard, Chicago, Ill. 





Spring Ball Throttle Connection 


Bh construction of a free and secure 

joint of small dimensions will be con- 
sidered an easy task by many, but undoubt- 
edly it is not the easiest that can be thought 
of. Such a connection is needed in more 
than one place on the automobile, for in- 
stance, on the spark control and the car- 
bureter adjusting rod, and because of the 
importance apd peculiar character of these 
parts the ball and socket ought to be strong 
without lacking in sensitiveness, As may be 

















Fig. 2—Free and secure B. & S. spring ball and 
socket joint 


seen in Fig. 2, the connection consists of 
a cylinder which in its two sections holds 
the socket. One of the sections contains 
a spring insuring tension of the socket 
against the ball, while in the other section 
is seen a plug, screwed into the cylinder 
and held in place through the office of a 














Fig. 3—Security handle for locking the tonneau 
with a Yale key 





cotter pin. This arrangement insures an 
efficient connection while the ball end of 
the joint is allawed a sufficient amount of 
play. This connection is, made by the Bill- 
ings & Spencer Co., of Hartford, Conn. 





Locking Handle for the Tonneau 


URGLARS, however daring, are a 
comfort-loving lot, and. considering 
a great number of. burglary accounts as 
they appear in the daily. papers of this 
age, it seems.that they prefer entering a 
building, especially a private house, by way 
of the groundfloor windows rather than 
through one in the upper. stories. Some au- 
tomobile owners there ..are who. -would 
readily place the joy rider in one class 
with the real criminals above mentioned, 
but this is undoubtedly an exaggerated 
idea. Still, increasing the difficulty for 
joy riders to enter the tonneau will keep 
out a good many of them if not all. 

The solution of the problem lies in the 
singular construction of the Security 
Locking Handle, which is herewith illus- 
trated, showing a Yale lock in the outside 
end of its spindle which keeps the handle 
in the “closed” position at all times except 
when it is turned out of this position by 
means of the special Yale key. When the 
key is not in the lock, and the door of 
the tonneau closed, it is securely locked 
after a button in the handle collar is 
pressed in. Afterwards, when the lock 
has been opened with the key and the 
passenger entered the car, he locks the 
door by pressing a button in the inside 
end of the shank. 

The Security handle is made in several 
types and easily installed on a car, fitting 
all locks used in closed work. It is not 
necessary to cut away of the wood pillar 
in installing the handle, nor is its in- 
stallation an expensive matter to under- 
take. It is made by C. Cowles & Co., New 
Haven, Conn. 








Fig. 4—Another type of the handle with different 
construction of lock 
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IGH engine efficiency is due, to a 
great extent, to thorough carbure- 
tion of the incoming air, and the flexi- 
bility of the motor also largely depends on 
this condition. According to the makers of 
the Homo carbureter (BO) a very desir- 
able state of homogeneousness of 
mixture is obtained through the use 
of the Homo, a small wheel having 
propeller blades and being placed in the 
way of the mixture flowing to the engine. 
As the illustration indicates, the motor suc- 
tion lifts the throttle T to the necessary 
and correct degree, while the gasoline com- 
ing from the float chamber F is atomized 
by passing through nozzle N into the mix- 
ing chamber M. Thence the charge is 
drawn through the Homo wheel, where it 
is completely diffused, to the engine cvlin- 
ders. The Gasoline Motor Efficiency Com- 
pany, of Jersey City, N. J.. is the maker 
of this carbureter. 





HEELS, for some forty centuries or 
so, have been made with the rims 
rigidly fastened to them, and it remained 
for the automobile era to develop the de- 
mountable rim and demonstrate its advan- 
tages. As one type of demountables the 
Denegre rim is here shown (BP). On its 
inside this rim has thirteen fasteners hav- 
ing tongues. The wheel rim, too, has thir- 
teen fasteners on its outer surface, and the 
fasteners are grooved to engage with the 
tongues of the tire rm fasteners. A key 
fits in the opening of the wheel rim, and 
after the tire rim with the inflated pneu- 
matic has been put in place the key is se- 
cured in the opening and tightened by the 
only bolt which is used on this rim. It is 
the product of the Denegre Demountable 
Rim Company, of 1922 Avenue F, Birming- 
ham, Ala. 





VERY automobilist may not be in fa- 
vor of stringent legislation, but laws 
must be obeyed as long as they are in 
force, and to conform with the law the 
autoist who wishes to keep out of trouble 
will keep the tail lamp of his car illu- 
minated after the sun has vanished beyond 
the horizon. Of course, the tail light, 
which is not intended to compete with the 
searchlight on the front of the car, but, 
rather, with the fireflies of the open coun- 
try, need not be an acetylene light, but a 
modest oil flame will in most cases suffice 
to make the number of the rear plate leg- 
ible. The tail lamp shown at BO is 
handled by the Gus Balzer Company, whose 
office is at 1777 Broadway. New York 
City 


















































HN = 
hag 





> | if 
»Q ~~ —_ WN? 











BO—Section through the Homo type of car- 
bureter 
BP—Denegre demountable rim and wheel felloe 


rim 

BQ—Gus Balzer tal lamp for license number 
plates 

BR—Vision automatic windshield without metal 
division : 

BS—Columbia nut on bolt and improved form 


- of nut : 
BT—Link-Belt silent chain and details of con- 
struction 


EAR by year automobile builders find 
ways and means of increasing the 
comfort of the people who are to ride in 
the cars made at their factories. Consid- 
ering only one small portion of this field, 
it will be remembered that windshields 
protecting the passengers from the strong 
air currents, and moreover, inclement 
weather in certain seasons, are a compara- 
tively novel part of the motor car but one 
which makes for much comfort. The Clear 
Vision Automatic Windshield (BR), which 
is made by the Sprague Umbrella Com- 
pany, Norwalk, Ohio, has no division strip 
to obstruct the driver’s view, but the two 
glass plates come in direct contact when 
the windshield is put up in position, ia 
which it is locked auiomaticaily. The ma- 
terial is French polished-edge plate glass. 





IMPLICITY, strength, correct size and 
accessibility are the chief require- 
ments of lock nuts. Material and labor 
used in their production must be of quality 
if the properties enumerated above are to 
be found in the product, and as an example 
of the results along this line of effort the 
product of the Columbia Nut & Bolt Com- 
pany, of Bridgeport, Conn., is illustrated 
at BS. The small nut shown in the cut 
is of the “Improved” type, which has a 
double castellation, thus permitting of a 
stronger hold of the wrench upon the nut. 





F dare of the kind that never tires 
has made considerable progress in 
rendering the automobile of to-day a silent 
performer, and while one army of en- 
gineers is occupied with the work of de- 
vising silent-moving parts for the power 
plant, the silent transmission of the motive 
power to the rear wheels is being devel- 
oped by another set of workers in the 
field. In the transmission of the power 
from the jackshafts to the rear axle con- 
siderable measure of silence may be ob- 
tained by the use of the “Maximum” Si- 
lent Chain, which is shown at BT, where 
the manner of driving the chain from a 
sprocket is illustrated. The same illustra- 
tion shows a side view of some of the 
chain links, each link consisting of more 
than a dozen steel plates connected up in 
parallel and held together through the of- 
fice of a set of strong bolts and nuts. 
Returning to the sprockets which the chain 
connects, they are so constructed as to 
take up the links during the drive with 
practically no lost motion, the chief rea- 
son of noise in power transmission. The 
Link Belt Company, of Philadelphia, Pa., 
manufactures this drive chain. 
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